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BBE/ 1 EHI 4 E 


B 3Toii cepHH jieKitHH h nonbiTaiocb BKpaTite oOpncoBaTb 
HCTOpHIO BceJICHHOH, KaKOH OHa HaM npeflCTaBJIHeTCH, OT Bojlb- 
rnoro B3pbiBa ao nepHbix /tup. IlepBaa jickhhh coAepacHT Kpai - - 
KHH 063 OP CyiU,eCTBOBaBIUHX B npOUIJIOM npe/iCTaBJICHUH O CTpO- 
eHHH MHpa H paCCKa3 O TOM, KaK MbI npHIUJIH K COBpeMeHHOH 
KapTHHe. Tax HTO ,9Xy JICKHHK) MOACHO Ha3BaTb XpOHHKOH TeopHH 
06 HCTOpHH BceJICHHOH. 

BTOpaH JieKHHH o6bHCHHT, KaK TeopHH rpaBHTaifHH Hbio- 
TOHa h SHHUiTCHHa npHBejiH k 3aKJiK)HCHHK), hto BceaeHHaH 
He MOACCT 6bITb CTaitHOHapHOH — TOJIbKO pacumpHiomeHCH, jih 6 o 
cacHMaromeHca. 3to, b cboio onepeAb, npe^nojiaraeT, hto b Kaxoe- 
to BpeMH b HHTepBajie ot 10 ao 20 mjipa jict TOMy Ha3aA Bce- 
jieHHaa HMejia 6ecKOHeHHyio njiOTHOCTb. To 6 biji Bojibihoh 
B 3pbIB, KOTOpblii, nO-BHAHMOMy, CTajI «HaHajIOM» CymeCTBOBa- 
HHH BcejieHHOH. 

B TpeTbeH jieKHHH h paccxaacy o nepHbix Abipax. Ohh (Jiop- 
MHpyiOTCH, KorAa MaccHBHaH 3Be3Aa hah Aaace 6ojiee KpynHoe 
o6pa30BaHHe cxjionbiBaeTca noA aghctbhcm coOctbchhoto thto- 

TeHHH. B COOTBeTCTBHH C o6m,eH TCOpHCH OTHOCHTejIbHOCTH 
SHHUiTCHHa cyOBeRTbi, HMeBiiiHe rjiynocTb yroAHTb b nepHyK) 
Abipy, 6yAyr norepHHbi HaBcerAa. Ohh yace He CMoryT oTTyAa 
BblOpaTbCH. B CHHryjiapHOCTH HepHOH Abipbl HCTOpHH npHXOAHT 
kohch. BnpoHCM, o6man Teopnn OTHOCHTeAbHOCTH — sto Teo¬ 
pHH RJiaccHHecKan, He Oepyman b pacneT npHHHHn HeonpeAe- 
JieHHOCTH KBaHTOBOH MexaHHKH. 
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A KBaHTOBaa MexaHHxa, xax a noxaacy b aeTBepToft jickiihh, 
AonycxaeT ycxojib3aHHe SHepniH H3 aepHbix abip. HepHbie abipu 
He Tax yac aepHbi, xax hx Majnoxyr. 

B naToft aexHHH a npnjioacy H,a,eH XBaHTOBOH MexaHHXH x 
BojibiuoMy B3pwBy h bo 3 hhxhob 0 hhk) BceaeHHOH. 3 to noaBe- 
fl eT Hac x nziee, hto npocTpaHCTBO-BpeMa MoaceT 6bm> xoHeaHbiM 
no npoTaaceHHOCTH, ho He HMeTb rpaHHHbi hjih xpaa. 3 to 6buio 
6bi noxoace Ha noBepXHoerb 3 cmjih, HMeximyio eiye jspa flonoa- 
HHTeabHbix H3MepeHHa. B rnecTOH jicxhhh a pacTOJixyio, xax sto 
HOBoe npeanojioaceHHe o rpammax cnoco6HO ofybacHHTb pa3H- 
TejibHoe OTjiHane npomaoro ot 6yaymero npn tom, hto 3axoHbi 
(J)H3HXH CHMMeTpHHHbl OTHOCHTejIbHO BpeMeHH. 

HaxoHeu, b ce/tbMOH jicxhhh a o6pamycb x HaniHM nonbiT- 
xaM HaftTH Hexyx) o6 - be,zi,HHeHHyio TeopHK), oxBaTHBaiomyK) 
XBaHTOByio MexaHHxy, TaroTeHHe h Bee ocTajibHbie (JaranaecxHe 
B3aHMo,zi,eHCTBHa. Ecjih 6bi mm npeyenejiH b stom, to cmotjih 6 bi 
noHaTb BceaeHHyio h Harne mccto b Heft. 


nEPBAH JIEKIXHH 

nPE/ICTABJIEHHH 
O BCEJIEHHOfl 



Eme b 340 r. ao h. a. ApHCTOTejib b cohhhchhh «0 He6e» 
c(J)opMyjiHpOBaji ABa BecKHx AOBOAa b noAb3y Toro, hto 3cmah 
CKOpee Kpyrjiaa, KaK map, hcaccah njiocKaa, KaK TapejiKa. Bo- 
nepBblX, OH OC03H8A, HTO JiyHHbie 3aTMCHHH B03HHK3I0T H3-3a 

npoxoacAeHHH 3cmjih MeacAy Coahhcm h JlyHofi. TeHb 3cmjih Ha 
JlyHe BcerAa Kpyrjiaa, a noAoOHoe bo3moacho, TOJibKo ecAH 3eM- 
jia HMeeT c(J)epHHecKyio (J)opMy. ByAb Hama nAaHCTa haockhm 
Ahckom, TeHb ee 6buia 6bi BbiTAHyToft, SAArarmHecKoft, 3a hckjho- 
neHHeM Tex cjiynaeB, kotas b momcht 3aTMCHH« Cojihu,c pacno- 
AaraeTCH np»MO HaA hchtpom ahckb. 

Bo-BTopux, H3 onbiTa nyTemecTBHH ApeBHHe rpeKH Bbmec- 
AH, HTO B lOJKHbIX CTpaHaX IIOAApHaA 3BC3Aa CTOHT HHACC HaA 
ropH30HTOM, HeM B Tex, HTO ACACaT 6aHACC K CeBepy. H3 pa3HHHbI 
BHAHMbix noAoaceHHii IIoAHpHOH 3Be3Abi b FpeimH h EranTe ApH- 
cTOTeAb Aaace BbrneA npHOAHacemioe 3HaneHHe oKpyacHocra 3eM- 
AH — okoao 400 Tbic. CTaAHeB. Mbi He 3HaeM tohho, neMy paB- 
HHACH ApeBHerpeHeCKHH CTaAHH. Bo3MOACHO, OH COCTaBAHA OKOAO 
180 m. TorAa oneHKa ApHCTOTeAH npHMepHO BABoe npeBoexoAHT 
npHHAToe HbiHe 3HaneHHe. 

Y ApeBHHx rpeKOB hmcaca h Tperaii apryMeHT b noAb3y mapo- 
o6pa3HocTH 3eMAH: noneNiy 6bi eme Ha6AK>AaTCAb Ha 6epeiy 
CHanaAa 3aMenaA HaA ropH30HTOM napyc npHOAHacaiomero- 
ca KopaOaa, a AHmb 3aTeM — ero Kopnyc? ApHCTOTCAb noAaraA, 
hto 3cmaa HenoABHACHa, a Coahhc, JlyHa, nAaHeTbi h 3Be3Abi 
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ABHacyrca BOKpyr Hee no KpyroBbiM op6nTaM. Oh caiiTaa Taic, 
nocKojibKy b cnjiy MHCTHaecioix coo6pa>KeHHH 6biji y6ejKAeH, 
HTO 3cmah — HCHTp BcejieHHofi, a KpyroBoe ABHHceHHe — caMoe 
coBepmeHHoe. 

B I B. H. 3. IlTOJieMeH pa 3 BHJI 3 TH HAGH B neaocTHyio KOCMO- 
aoniaecKyio MOAeab. 3 cmjih pacnojiarajiacb b peHTpe, oicpyaceH- 
Haa BoceMbio ctJiepaMn, HecymnMH Ha ce6e JlyHy, Cojihhc, 3Be3- 
rn h n»Tb H 3 BecTHbix b to Bpeiua naaHCT (MepRypnii, BeHepy, 
Mapc, lOmrrep h CaTypH). naaHeTbi nepeMemaancb no MajibiM 
OKpyacHOCTHM, 3 aKpenjieHHbiM Ha cooTBeTCTByiomHx c(J)epax, 
hto Tpe6oBajiocb pjm oObhchchkh hx BecbMa caomchmx Ha6aio- 
flaeMbix ZIBHxeHHH no He6ocKJioHy. Ha BHeuiHeii c(J)epe pa3Me- 
majiHCb Tax HaabiBaeMbie HenoABHaciibie 3 Be 3 Abi, KOTopbie Bceraa 
ocraioTCH b o^HHaKOBOM nojioaceHHH OTHOcHTejibHO flpyr Apyra, 
HO Bee BMecTe coBepmaiOT KpyroBoe ABiOKemie no He6y. Hto ae- 
xht 3 a npe^ejiaMH BHeuiHeii c(J>epbi, ocTaBaaocb HeacHbiM, 3Ta 
o6jiacTb BceaeHHoii He 6biaa aocrynHa /pin Ha6aiOAeHHii. 

Moacab IlTojieMea no3Bojiajia c AOCTaToaHoii TOHHOCTbio 
npeACKa 3 biBaTb BHAHMbie nojioaceHna He6ecHbix Tea. Ho aaa 
3 toto npHiuaocb AonycTHTb, hto JlyHa, ABiiraacb no cBoeii Tpa- 
eKTOpHH, B OTACjlbHbie MOMeHTbl IIOAXOAHT K 3 eMAe BABOe 6an- 
ace, hcm b Apyrne. A 3 to o 3 Haaaao, hto nepnoAHaecKH JlyHa 
AoaKHa KaaaTbca BABoe 6oabiue o6biaHoro. IlTOAeMeii 3Haa 06 
3 tom HeAOCTaTKe, TeM He MeHee ero MOAeab 6buia npHHaTa ecjiH 
He BceMH, to a6coaK)THbiM 6ojibuiHHCTBOM. OHa 6biaa OAo6peHa 
xpHCTHaHCKoii nepKOBbK), KaK KapTHHa MHpa, coraacyiomaaca 
co CBaineHHbiM nncaHHCM. BojibiiiHM npeiiMymecTBOM b raa3ax 
Ootocaobob 6biao to, hto 3 Ta MOAeab ocTaBaaaa 3a npeAeaaMH 
c<J>epbi HenoABHMCHbix 3 Be 3 A AocTaToaHo MecTa aaa paa h a^a 
TeM He MeHee b 1514 r. nojibCKHH KaHOHHK HnKoaaii Konep- 
hhk npeAJioacna ropa 3 AO 6oaee npocTyio KocMOJioniaecKyio Teo- 
pHio. CHaaaaa, onacaacb o6BHHeHHii b epecn, oh o6HapoAOBaa 
cbok) MOAejib aHOHHMHo. Oh CHHTaa, hto b pcHTpe pacnoaaraeTca 


HenoABHacHoe CoaHne, a 3eMaa h ocraabHbie naaHeTbi o6pama- 
K)Tca BOKpyr Hero no KpyroBbiM opSiiTaM. K HecaacTbio Aaa Ko- 
nepHHKa, npornao non™ CToaeTHe, npeacAe aeM ero hach 6bian 
npHHaTbi Bcepi>e3. Jimub TorAa Asa acTpoHOMa — hcmch HoraHH 
Kenaep h HTaabaHen Taanaeo Iaanaeii — ny6aHHHO BbicrymiAH 
b noAAepacKy TeopHH KonepHHKa, HecMOTpa Ha to hto npeACKa- 
3biBaeMbie eio abhjkchhh He BnoaHe coBnaAaaH c Ha6aiOAae- 
mhmh. Teopna ApHCTOTeaa-nToaeMea (JiaKTHaecKH «yMepaa» 
ToabKo b 1609 r. B tot roa Taanaeii npucTynna k H3yaeHHio hoh- 
Horo He6a npn noMOipH HeAaBHO H3o6peTeHHoro TeaecKona. 

Ha6aiOAaa KDnuTep, Taanaeii 3aMeTHa, hto naaHeTy conpo- 
BoacAaiOT HecKoabKO HeOoabumx cnyTHHKOB (ayH), KOTopbie 
o6pamaiOTca BOKpyr Hee. 3 to onpoKHAMBaao y6eacAeHHe Apn- 
CTOTeaa h IlToaeMea, hto Bee He6ecHbie Teaa o6pamaioTca He- 
nocpeACTBeHHO BOKpyr 3 eMan. Kohchho, mojkho 6biao no- 
npeacHeMy caiiTaTb, hto 3eMaa noKOHTca b nenrpe BceaeHHOii, 
a cnyTHHKH KDnuTepa ABiOKyTca BOKpyr Hee no HCKAioaHTeab- 
ho caoacHbiM TpaeKTopHHM, co3AaioiAHM BHAHMOCTb hx o6pa- 
ujeHHH BOKpyr KDnuTepa. OAHaKo Teopna KonepHHKa 6biaa 
ropaaAo npome. 

npHMepHO b 3to ace BpeMa Kenaep pa3BHa MOAeab Konep¬ 
HHKa, npeAnoaoacHB, hto naaHeTbi ABHacyrca He no KpyroBbiM, 
a no aaannTHaecKHM op6iiTaM. IIpeACKaaaHHH TeopHH Tenepb 
OKOHaaTeabHO coBnaan c Ha6aiOAeHHHMH. OAHaKo caM Kenaep 
paccMaTpHBaa saanirraaecKHe op6HTbi KaK HCKyccTBeHHyio rn- 
nore3y, npHTOM BecbMa AOcaAHyio, noroMy hto aaannc — (JiHiypa 
He cToab coBepmeHHaa, KaK Kpyr. OTKpbiB (noaTH cayaaiiHo), 
hto aaannTHaecKHe op6HTbi cooTBeTCTByior Ha6aioAeHHaM, Ken¬ 
aep He mot coraacoBaTb sto co CBoeii HAeeii, hto naaHeTbi o6pa- 
maiOTCH BOKpyr CoaHpa iioa AeiicTBHeM MarHHTHMX cha. 

OObacHeHHe Hamaocb ropaaAo no3AHee, b 1687 r., KorAa Hbio- 
toh ony6aHKOBaa cboh «MaTeMaTHaecKHe Haaaaa HaTypaabHoii 
4 >haoco(J)hh». 3 to, no-BHAHMOMy, caMbift BaxHbiii H3 KorAa- 
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jih 6 o ny6jiHKOBaBmHxca HaynHbix TpyaoB no (f>H3Hi<e. B HeM 
Hmotoh He TOJibKO pa3BHJi reopHio aBHaceHHH Teji b npocTpaH- 
CTBe n BpeMeHH, ho h pa3pa6oTaji MaxeMaTHHecKHH annapaT aJin 
aHajiH3a 3Toro aBHaceHHH. Bao6aBox oh ccpopMyjinpoBaji 3aKOH 
BceMHpHoro TaroTeHHH. 3tot 33koh rjiacHT, hto xaacaoe Tejio 
bo BcejieHHofi npHTHTHBaercH k jno6oMy apyroMy Tejiy c chjioh, 
BejmHHHa KOTopoft TeM 6ojibiue, neM MaccHBHee rena h hcm 6jih- 
ace ohh HaxoAHTca apyr k apyry. Hmchho ,3Ta CHJia 3acTaBjineT 
TCJia naaaTb Ha 3cmjiio. Mctophh ace co CBajiHBuiHMCH Ha rojio- 
By HbioTOHa h 6 jiokom nonra HaBepHHKa coMHHTejibHa. CaM 
Hbiotoh ynoMHHaeT jihuib o tom, hto naen o 3 cmhom THroTe- 
hhh npraujia k HeMy, xoraa oh, npe6biBaa b co3epnaTejibHOM Ha- 
CTpoeHHH, 3aMeTHJi naaeHHe a6jioi<a. 

Hbiotoh noxa3aji, hto, corjiacHo ero 3aKOHy, THroTemie 3 a- 
cTaBjuieT JlyHy o 6 pamaTbCH no ajuiHirraHecKOH op6nTe BOKpyr 
3eMJiH, a 3eMjno h Bee ocTajibHbie njiaHeTbi — cjieaoBaTb no 
ajuiKHTHHecKHM TpaexropHHM BOKpyr CojiHna. MoaeJib Konep- 
HHKa noKOHHHJia c He 6 ecHbiMH c(J)epaMH Etojicmch, a 3aoAHO h 
c npeacraBJieHHeM o tom, hto BcejieHHan HMeeT xaxyio-TO ecTe- 
cTBeHHyio rpaHHiiy. Tax HaabiBaeMbie HenoaBHacHbie 3Be3ai>i He 
MeHJiiOT cBoero B3aHMHoro nojioaceHHH npn aBHaceHHH 3 cmjih 
BOK pyr CojiHpa. IIosTOMy caMa co 6 oh Hanpammajiacb mmcjih, 
hto 3to o 6 beKTbi, noao 6 Hbie HarneMy Cojmny, ho pacnojioaceH- 
Hbie ropaaao aajibiue. H sto poacaajio Bonpocbi. Hbiotoh noHH- 
Maji, hto, corjiacHo ero co 6 cTBeHHoft TeopHH THroTemiH, 3Be3Abi 
ZlOJOKHbl npHTHTHBaTbCH Meacay C 060 H, a CTajIO 6 bITb, He MOryT 
ocTaBaTbCH a 6 cojiioTHO HenoaBHacHbiMH. EoneMy ace Toraa ohh 
H e ynaayr apyr Ha apyra, co 6 paBuiHCb b oany Tonicy? 

B nncbMe 1691 r., aapecoBaHHOM Pnnapay Bchtjih, apyroMy 
BHaHOMy MbICJIHTeJIK) TOTO BpeMeHH, HbJOTOH OTMenaeT, HTO no- 
ao6Hoe HeH36eacHo cjiyHHjiocb 6bi, 6yab hhcjio 3Be3a kohchhbim. 
OaHaKO, npoaoaacaeT oh, ccjih 6 ecKOHeHHoe hhcjio 3Be3a pac- 


\ 

npeaeJieHO 6 ojiee-MeHee oaHopoaHO b 6 ecKOHeHHOM npocipaH- 
ctb 6 , Taxoro He MoaceT np0H30HTH, noTOMy hto hct HHKaxoH 
peHTpajIbHOH TOHKH, B KOTOpyiO OHH MOTJIH 6 bi ynacTb. 3 tot ap- 
iyMeHT — npHMep jiOByuiKH, b KOTopyio MoacHO yroaHTb, paccyac- 
aaa o 6 ecKOHeHHOCTH. 

B 6ecKOHeHHOH Bccjichhoh xaacaan tohk3 MoaceT CHHTaTbCH 
peHTpajibHofi, nocKOjibKy b jho 6 om HanpaBjieHHH ot Hee Haxo- 
aiiTca 6ecKOHeHHoe hhcjio 3Be3a. EpaBHJibHbifi noaxoa, xaic CTa- 
jio hcho HaMHoro no3aHee, 3axjnoHaeTCH b tom, HTo6bi paccMaT- 
pIIBaTb KOHeHHyK) o6jiaCTb, B KOTOpOH Bee 3Be3abI npHTHTHBa- 

iotch apyr k apyry. Ho Toraa MoacHO nocTaBHTb Bonpoc, hto ace 

H3MCHHTCH, eCJIH ao6aBHTb 3Be3a, pacnpeaCJIKB HX npH6jIH3H- 
TejibHO paBHOMepHO 3a npeaejiaMH stoh o6jiacTH. B cootbct- 
CTBHH C 3aKOHOM HblOTOHa 3TH ao6aBJICHHbie 3Be3abI He H3Me- 
HHT HHHerO H 3Be3abI B OipaHHHCHHOH o6jiaCTH 6yayT npH6jIH- 
acaTbca apyr k apyry c npeacHeft cxopocTbio. MoacHO ao6aBHTb 
CKOJibKO yroaHO 3Be3a — Kojuianc 6yaeT HeH36eaceH. CeroaHH 
Mbl 3HaeM, HTO HeB03M0aCH0 nOCTpOHTb 6eCKOHeHHyiO CTaiJHO- 
HapHyio Moaejib BcejieHHoft, b KOTopoft rpaBHTaijHH Bceraa oxa- 
3bIBaeT npHTHTHBaiOiaHH 3(J)4)eKT. 

H bot HHTepecHan oco6eHHOcTb o6iaero o6pa3a Mbicjieii 
ao XX b.: hhkto He npeanojiaraji, hto BcejieHHan pacuinpHeTCH 
hjeh cacriMaeTCH. Ebijio npnHHTO CHHTaTb, hto OHa jih 6 o cyme- 
cTBOBajia BeHHo b HeH3MeHHOM BHae, jih 6 o 6buia coTBopeHa He- 
Koraa b npouiJiOM npHMepHO Taxon, xaxoH Mbi BHanM ee cero- 
aHU. OTHacra Taxue npeacTaBjieHHH motjih 6biTb o6ycjioBJieHbi 
CKJIOHHOCTblO JIIOaeH BepHTb B BeHHbie HCTHHbl H HaXOaHTb yTe* 
uieHHe B Mbican, hto BceaeHHaa He MeHaeTca, nycTb cbmh ohh 
cTapeioT h yMHpaioT. 

flaace noHHMaBimie, hto TeopHH thtotchkh HbioTOHa He ao- 
nycxaeT cymecTBOBaHHH cTapHOHapHOH BceaeHHofi, He 3axo- 
aHjiH HacToabxo aaJiexo, hto 6 m npeanoaoacHTb B03MoacHOCTb 
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ee pacmHpeHHH. Bmccto SToro ohh nbrrajiHCb noAnpaBHTb Teo- 
pHio, npe/inojiaraa, hto Ha oneHb 6ojibmHx paccroHHHHX rp&BH- 
TapHoHHaa cHjia oTTajiKHBaeT Tejia Apyr ot Apyra. 3 to nonra He 
CKa3bmajiocb Ha nporaosax ABiiaceHiiH njiaHeT, ho no3BOjrajio 
ypaBHOBecHTb 6ecKOHeHHoe pacnpeACJicHiie 3Be3A 3a chct Toro, 
HTO npHTJOKCHHC MeaC/ty 6jIH3KHMH 3Be3,fl,aMH KOMneHCHpOBa- 

jiocb oTTajiKHBaHHeM MeacAy AaJieKHMH. 

O^HaKo Tenepb mm 3HaeM, hto TaKoe paBHOBecHe 6buio 6bi 
HeycroHHHBbiM. Ctoht 3Be3flaM b He6ojibmofi o6jiacra BcejieH- 
hoh HeMHoro c6jiH3HTbca, Kax chjim npHraaceHHH HanHyT npe- 
o6jia/taTb Haa cHJiaMH oTTajiKHBaHMH. B HTore 3Be3flM npoAOJi- 
acaT c6jiHacaTbca Apyr c ApyroM. C Apyroft cTopoHbi, ecjin 3Be3AH 
HeCKOJIbKO paaOH^yTCB, B03o6jia^;aK)T CHJIbI OTTaJIKHBaHHfl, KO- 
Topbie 3acTaBHT 3Be3AM «pa36eraTbca» Bee Aajibine. 

Eme oaho B03paaceHHe npoTHB Occkohchhoh craimoHapHoft 
BcejieHHoii o6mhho npHimcbiBaioT HCMepKOMy (JttuiococJiy TeH- 
pHxy Ojib6epcy. Ha caMOM ACJie npo6jieMy noAHHMajm MHorae 
coBpeMeHHHKH HbioTOHa, h BbimeAHiaa b 1823 r. craTba Ojib6ep- 
ca He 6buia nepBoft H3 coAepacamHX y6eAHTejibHbie apryMeHTM. 
OAHaKO OHa nepBoft nojiyniuia mnpoKyro H3BecTHOcn>. Cjioac- 
HOCTb COCTOHT B TOM, HTO B 6eCKOHeHHOft CTapHOHapHOH BcejieH- 

hoh nonra KaacAaa jihhhh hjih cTopoHa Aojiaoia 3aKaHHHBaTbcn 
Ha noBepxHocTH KaKoft-jinOo 3Be3Abi. Otckw cjieAyeT, hto Bee 
He6o AOJI5KHO 6bl CBeTHTbCH KaK CojIHpe, npHTOM Aaace HOHbK). 
Ojib6epc B03paacaji Ha sto, hto cbct AaJieKHX 3Be3A TycKHeeT, 
norjiomaeMbift MaTepneft, KOTopaa BCTpenaeTCH Ha ero nyra. 
OaHaKo b TaxoM cjiynae MaTepna, HarpeBaacb, cHHJia 6bi ctojib 
ace HpKO, KaK CaMH 3Be3AbI. 

H36eacara BbiBOAa o tom, hto Bee HOHHoe He6o aojdkho 6biTb 
cTOJib ace apKHM, KaK noBepxHocTb Cojimja, MoacHO, TOJibKo npeA- 
nojioacHB, hto 3Be3AM He CBeTHjiH BeHHO, a 3aacrjiHCb b KaKoft-TO 
KOHeHHbiii MOMeHT b npoiujioM. B 3tom cjiynae Meac3Be3AHaa Ma- 
Tepna, B03MoacHo, eme He ycneaa pacKajiHTbca ao bmcokhx TeM- 
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nejjaiyp jih6o cbct caMbix AaJieKHX 3Be3A noKa hto He aoctht Hauieft 
nJiaHeTbi. H sto hoaboaht Hac k Bonpocy o tom, hto ace motjio no- 
cjiyacHTb npHHHHOH nepBOHanajibHoro B03ropaHHH 3Be3A- 

PaayMeeTCH, jiioah H3ApeBJie paaMbmuiajiH o 3apoacAeHH h 
B cejieHHOH. B COOTBeTCTBHH C HCJIMM pHAOM paHHHX kocmojio- 
raft HyAeftcKoro, xpHCTHaHCKoro h MycyjibMaHCKoro Bepoyne- 
HHH BcejieHHaa B03HHKJia B KOHeHHblft, npHHeM OTHOCIITCJIbHO 

HeAaBHHH, MOMeHT npoiujioro. Oahhm h3 aoboaob b nojib3y Ta- 
koto Hanajia 6hjio yOeacAemie, hto o6bacHHTb cymecTBOBaHiie 
BcejieHHOH MoacHO JiHHib c noMombio nepBonpHHHHbi. 

flpyrofi aoboa BbiABHHyji BjiaaceHHbift ABiycTHH b cbocm co- 
HHHeHHH «0 rpaAe BoacHeM». Oh yKa3aji Ha to, hto pnBHJiH3a- 
Ahh pa 3 BHBaeTca h mm homhhm, kto Bepimui nporpecc h coBep- 
meHCTBOBaji TexHHKy. 3 HaHHT, HejioBenecTBo (h, B 03 MoacHo, 
BcejieHHaa) cymecTByeT He TaK yac a3bho. HHane mm aoOhjihcb 
6 bi ropa 3 Ao 6 ojibmero. 

OcHOBbiBaacb Ha 6H6jieftcKoft KHiire Emthh, BjiaaceHHbift 
ABiycTHH othochji coTBopeHHe BcejieHHofi npHMepHO k 5000 r. 
Ao h. 3. HHTepecHo, hto 3Ta AaTa He cTOJib yac AaJieKa ot okoh- 
naHHH nocJieAHero JieAHHKOBoro nepHOAa (okojio 10 000 JieT 
ao h. 3.), KorAa, no-BHAHMOMy, 3apoAHJiacb HejioBenecKaa hhbii- 
JIH3aAHH. C Apyroft CTOpOHbl, ApHCTOTeJIb H 6ojIbHIHHCTBO ApCB- 
HerpenecKHX (JmjiococJiob He acajioBajiH HAeio o coTBopeHHH 
MHpa, noocoAMcy OHa npeAnojiarajia cjihhikom 3HaHHTejibHoe 6o- 
acecTBeHHoe BMemaTejibCTBo. C jieAOBaTejibHo, ohh BepHJiH, hto 
HejioBenecTBo h mhp BOKpyr Hero cymecTBOBajm h, BceMoacHo, 
6yAyr cymecTBOBaTb bchho. PaccMaTpHBaa apryMeHT o nporpec- 
ce, ynoMHHyrbift Bbirne, ohh onpoBeprajiH ero TeM, hto nepnoAH- 
necKH o6pyuiHBaioiiiHecH Ha HejioBenecTBo noTonbi h nponne 
KaTacTpo<J)bi H3 pa3a b pa3 orOpacbiBaioT poA HejioBenecKHft k Ha- 
nany HiiBHJiH3aiiHii. 
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B Te BpeMeHa, Kor^a OojibuiHHCTBo jiioach Bepujio b CTappo- 
HapHyio h HeH 3 MeHHyio BcejieHHyio, Bonpoc o tom, HMejia OHa 
Hanajio hjih hct, npHHaAJieacaji k oOjiacTH MeTa(J)H3HKH h Teo- 
jiothh. OTBeTbi npezuiarajiHCb caMbie pa 3 Hbie. Kto-to Bepmi, hto 
BcejieHHaa cymecreyeT bchho, Apyrne nojiarajm, hto OHa 6biJia 
npHBefleHa B ABIOKCHHC B HCKHH KOHCHHblH MOMeHT BpeMeHH, 
npHHeM t 3 khm o 6 pa 30 M, hto 6 m CKjiajibiBa.'iocb BnenaTjieHHe, 
6 yATo OHa 6biJia bchho. Ho b 1929 r. aMepHKaHCKHH acTpoHOM 
3abhh Xa66ji coBepuiHJi anoxajibHoe OTKpbiTHe, o6HapyacHB, 
HTO, Ky/ia HH o6paTH B 3 TJIHA B KOCMOCe, AaJieKHe 3 Be 3 ^bI CTpeMH- 
TejibHO ynajiaiOTCfl ot Hac. ZlpyriiMii cjioBaMH, BcejieHHaa pac- 
uiKpHeTCH. 3to 03 Hanajio, hto b AaneKOM npouuiOM He6ecHbie 
Tejia Haxo^HJiHCb ropaaAO 6 jihjkc Apyr k Apyry. CKJiaAbiBajiocb 
BnenaTjieHHe, hto okojio 10 hjih 20 MJipA jieT HaaaA Bee ohh Ha- 
XOAHJIHCb B OflHOH TOHKe npocTpaHCTBa. 

3 to OTKpbiTHe OKOHHaTejibHO nepeHecJio Bonpoc o bo3hhk- 
HOBeHHH BceJieHHOH b c(J)epy HayKH. Ha6jnoAeHH» Xa66jia 
npeanojiarajiH, hto b npouuiOM cymecTBOBaji momcht BpeMeHH, 
HaabiBaeMbiii Bojibuikm B 3 pmbom, i<or/ia BcejiCHHan 6bijia 3a- 
KJiiOHeHa b 6 eci<OHeHHO MajiOM o6beMe h, 3 H 3 HHT, HMejia 6ec- 
KOHeHHO Oojlbiuyio njIOTHOCTb. EcjIH KaKHe-TO CoObITHH H npo- 
HCXOAHJIH no TOTO, OHH He MOTJIH nOBJIHHTb Ha npOHCXOAHIAee 
HbiHe. Hmh no 3 BOjiHTejibHO npeHe6peHb, noTOMy hto sto He 
B 03 bIMeeT HHKaKHX o 6 o 3 pHMbIX nOCJieACTBHH. 

Mojkho CKa3aTb, hto b momcht Bojibiuoro B 3 pbma Hanajiocb 
caMo BpeMa, b tom CMbicjie, hto hhkbkhx 6oJiee paHHHX BpeMeH 
yCTaHOBHTb HCJIb3H. Heo6xOAHMO nOAHepKHyTb, HTO 3TO Ha- 
najio BpeMeHH chjibho OTjiHHaeTCH ot Bcero, hto paccMaTpHBa- 
jiocb npeacAe. B hch 3 mchhoh BceJieHHOH Hanajio BpeMeHH — sto 
H eHTo HaBH3biBaeMoe hcm-to HaxoAfliUHMCH 3a npeAejiaMH Bce¬ 
JieHHOH. HeT HHKaKOH (J)H3HHeCKOH Heo6xOAHMOCTH B TaKOM Ha- 
najie. Mojkho npocTO BepHTb, hto Bor co3Aaji BcejieHHyio 6yK- 
BajIbHO B JH060H H3 MOMeHTOB npOUIJIOrO. C Apyroil CTOpOHbl, 


ecjiH BcejieHHan pacuinpueTCH, to MoryT cymecTBOBaTb (J)H3HHe- 
cKHe npHHHHbi toto, noHCMy aojikho 6 brrb Hanajio. Mohcho no- 
jiaraTb, hto Bor co3AaJi BcejieHHyio b MrHOBeHHe Bojibiuoro 
B3pbiBa. (Hjih no3AHee, ho tbkhm o 6 pa 30 M, hto6m Ka3aJiocb, 6y«- 
to npoH3omeji Bojibuiofi B3pbiB.) OAHaKO 6buio 6bi OeccMbicjieH- 
ho AywaTb, 6yATO BcejicHHaa coTBopeHa AO Bojibiuoro B3pbiBa. 
PacuiHpuioiAaHCH BcejieHHan He otmchhct bo3mojkhocth cyme- 
cTBOBaiiHH TBoppa, ho orpaHHHHBaeT Ero AeuTejibHOCTb hckoto- 
pblMH BpeMeHHbIMH paMKaMH. 



BT0PA3 JIEKUHH 

PACniHP5IK)mAHC5I 

BCEJIEHHAH 



Harne Cojimje h 6 jiH5KaHiHHe k HeMy 3 Be 3 Abi cocraBJWiOT 
nacTb o6niHpHoro 3 Be 3 AHoro cKOiiJieHHH, Ha 3 biBaeMoro Harnefi 
TajiaKTHKofi, hjih MjieMHbiM IlyTeM. ^ojiroe BpeMH CMHTajiocb, 
hto 3to h ecTb BCK BcejieHHaa. H jiHinb b 1924 r. aMepmcaH- 
ckhh acTpoHOM 3/jbhh Xa66ji noKa3aji, hto Hama TajiaKTHica 
He eflHHCTBeHHaa. CyujecTByeT MHoacecTBO ^pyrax rajiaKTHK, 
pa3AejieHHbix rnraHTCKHMH ynacTicaMH nycToro npocTpaHCTBa. 
HTo6bi AOKa3aTb sto, Xa66jiy npnmjiocb H3MepHTb paccToa- 
hhh ao Apyrnx rajiaKTHK. Mbi MoaceM onpeAeJWTb paccTOHHHH 
AO 6 jIH 5 KaHIHHX 3Be3A, (JlHKCHpyH H 3 MeHeHHH HX nOAOaceHHH 
Ha He6ecHOM cboao no Mepe o6pameHHH 3 eMJiH BOKpyr CojiHija. 
Ho, B OTJIHHHe OT 6jHDKHHX 3BC3A, APyrHe rajiaKTHKH HaXOAATCH 
CTOjib AaJieKO, hto BbirjiBAHT HenoABHacHbiMH. nosTOMy Xa66ji 
BbiHyxAeH 6biJi Hcnojib 30 BaTb KOCBeHHbie MeTOAbi H 3 MepeHHH 
paCCTOHHHH. 

B HaCTOKIAee BpeMH BHAHMaH HpKOCTb 3Be3A 3aBHCHT OT AByX 
(})aKTOpOB — (J)aKTHHeCKOH CBeTHMOCTH H yAAAeHHOCTH OT 3eM- 
JIH. /IJIB Han6ojiee 6 jIH 3KHX 3Be3A Mbi MOHCeM H3MepHTb H bh- 
AHMyiO BpKOCTb, H paCCTOBHHe, HTO n03B0JIBeT BbIHHCJIHTb HX 
CBeTHMOCTb. H Hao6opOT, 3Haa CBeTHMOCTb 3Be3A B APyrHX ra- 
JIBKTHKaX, Mbi MOBCeM BbIMHCJIHTb paCCTOBHHe AO HHX, H3MepHB 
hx apKOCTb. Xa66ji yTBepacAaji, hto onpeAejieHHbie ranbi 3Be3A 
BcerAa HMeiOT OAHy h Ty ace CBeTHMOCTb b Tex cjiynanx, kotas 
OHH pacnOJIOBCeHbl OT Hac Ha AOCTaTOHHO 6jIH3KHX paCCTOHHHHX, 
n03B0JIBK>IAHX npOBeCTH H3MepeHHH. 06HapyBCHB nOAo6Hbie 
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3Be3^bi b flpyrofi ra/iaxTHxe, Mbi MoaceM npe^nojiaraTb, mto ohh 
HMeiOT Ty ace CBeTHMOCTb. 3tO n03B0JIHT HaM BbIMHCJIHTb pac- 
CTOHHHH PJO HHOH rajiaxTHXH. ECJIH Mbi npOflejiaeM 3TO flJta He- 
CKOjibKHX 3Be3A b xaxoii-To rajiaKTHKe h nojiyneHHbie 3HaneHHH 
coBna^yT, to MoacHO 6biTb BnojiHe yBepeHHbiM b nojiyneHHbix 
HaMH pe3yjibTaTax. IIoAo6HbiM o6pa30M 3abhh Xa66ji cyMeji 
BbIMHCJIHTb paCCTOHHHH AO AeBHTH pa3HbIX rajiaXTHX. 

CeroflHB Mbi 3HaeM, mto Hama rajiaxTHxa jiHmb oAHa H3 He- 
CKOJIbKHX COTeH MHJIJIHapAOB Ha6jIIOAaeMbIX B COBpeMeHHbie 
TejiecKonbi rajiaxTHx, xaacAaa H3 kotophx MoaceT co^epacaTb 
cothh MHjumapAOB 3Be3fl. Mbi acHBeM b rajiaxTHxe, nonepeHHHK 
KOTOpofi OKOJIO CTa TblCHM CBeTOBbIX jier. OHa Me/UieHHO Bpama- 
excfl, h 3Be3flbi b ee cnHpaJibHbix pyicaBax AejiaioT npHMepHO oahh 
o6opoT BOKpyr ee pem-pa 3a cto mhjijihohob jier. Hame CoAHpe 
npepcTaBJiaeT co6oh caMyio o6biMHyio, cpepmix pa3MepoB aceji- 
Tyio 3Be3py 6jih3 BHeniHero xpaa oahoto H3 cnHpaJibHbix pyicaBOB. 
HecoMHeHHo, Mbi npomjiH aojichh nyTb co BpeMeH ApHCTOTejia 
h IlTOJieMea, xorpa 3eMJia CMHTajiacb peHrpoM BcejieHHoft. 

3Be3flbi Tax AaJiexH ot Hac, mto xaacyTca Bcero jiHmb xpo- 
PieMHblMH CBeTHipHMHCH TOMXaMH. Mbi He MOaceM pa3JIHHHTb 
hx pa3Mep hah (JiopMy. KaxHM ace o6pa30M yneHbie hx xjiaccn- 
(JiHpHpyiOT? JXjia nopaBJiHioipero 6ojibmHHCTBa 3Be3A HapeacHo 
onpepejiaeTca tojimco oahh napaMeTp, xoTopbifi MoacHO Ha6jno- 
paTb, — pBer hx H3JiyHeHHH. HbiOTOH o6HapyacHji, mto npony- 
ipeHHbifi nepe3 npH3My cojiHeHHbifi cbct pacnapaerca Ha cocraB- 
ahkmphh ero Ha6op pbctob (cnexTp), Taxon ace, xax y pa/iyrn. 
CiJioxycHpoBaB Teaecxon Ha onpepejieHHofi 3Be3pe hjih rajiax- 
raxe, MoacHO Ha6jiiOAaTb cnexTp CBera pamioro o&bexTa. Pa3Hbie 
3Be3flbi o6jiapaioT pa3HbiMH cnexTpaMH, ho OTHOcHTejibHaa 
apxocTb OTpejibHbix pbctob cnexTpa npaxTHMecxn Bcerpa coot- 
BeTCTByeT toh, xoropyio MoacHO o6HapyacHTb b CBeneHHH cnjib- 
ho pacxajieHHbix o6i>exTOB. 3to no3BOJiaer no cnexTpy 3Be3/p>i 
BbIMHCJIHTb ee TeMnepaiypy. Eojiee toto, b cnexTpe 3Be3pbi Moac- 
ho o6HapyacHTb OTcyTCTBHe HexoTopbix cnepmJiHMecxHx pbctob, 
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npHHeM pBeTa sth y xaacAofi 3Be3Abi cboh. H3BecTHo, mto xaac- 
flbifi xHMHMecxHH sjieMeHT noraoipaeT xapaxTepHbifi hmchho 
AAH Hero Ha6op pbctob. TaxHM o6pa30M, BbiaBJiaa jihhhh, ot- 
cyTCTByiomHe b cnexTpe H3JiyMeHHa 3Be3pbi, Mbi MoaceM tomho 
onpeAejiaTb, xaxne xHMHHecxne sjieMeHTbi copepacaTca b ee 
BHeiHHeM caoe. 

IIpHCTynHB b 1920-x rr. x HccjiepoBaHHio cnexTpoB 3Be3A 
b Apyrax rajiaxraxax, acrpoHOMbi o6HapyacnjiH nopa3HTejibHbiH 
(JiaXT: B HHX OTCyTCTBOBajI TOT ace CaMblH Ha6op PBCTOBblX jih¬ 
hhh, mto h y 3Be3A Hamefi TajiaxTHXH, ho Bee jihhhh 6hjih cMe- 
ipeHbi Ha OAHHaxoByio BejiHMHHy b HanpaBJieHHH xpacHofi mbcth 
cnexTpa. EAHHCTBeHHoe pa3yMHoe o6i>acHeHHe 3 axjnoMajiocb 
b tom, mto rajiaxTHXH yuajiaioTca ot Hac h sto Bbi3biBaeT noHnace- 
HHe MacTOTbi cBeTOBbix bojih (Tax Ha3biBaeMoe xpacHoe cMeipe- 
HHe) BCJieACTBHe 3<})<})exTa ^onaepa. IIpHCJiymaHTecb x rnyMy 
MamHH Ha mocce. IIo Mepe Toro xax aBTOMo6njib npn6jiHacaeTCH 
x BaM, 3Byx ero ABHraTejia cTaHOBHTca Bee Bbime coo6pa3Ho na- 
CTOTe 3ByxoBbix bojih h AejiaeTCH HHace, xor^a MamHHa yAaaa- 
erca. To ace nponcxoAHT h co CBeTOBbiMH hjih paAHOBOjmaMH. 
^eHCTBHTeabHO, 3(J)(J)exTOM ^onjiepa nojib3yeTca AopoacHaa 
nojinpHa, onpeAejiaa cxopocTb aBTOMo6Hjia no H3MeHeHHio 
MacTOTbi nocbijiaeMoro h npHHHMaeMoro paAnocnrHajia (cabht 
aacTOTbi npn stom 3aBHCHT ot cxopocTH OTpaacaioipero o6i>ex- 
Ta, to ecTb aBTOMo6HJia). 

Ilocjie Toro xax Xa66ji orxpbui cyipecTBOBaHHe Apyrnx ra- 
jiaxTHx, oh 3aHajica cocTaBJieHHeM xaTajiora paccTOHHHH ao 
hhx h Ha6ax>AeHHaMH hx cnexTpoB. B to BpeMa MHorne no- 
jiarajiH, mto rajiaxTHXH ABHraioTca coBepmeHHO xaoTHMecxn 
h, cjieAOBaTejibHO, b oahkaxobom xojiHMecTBe hx AoaacHbi o6Ha- 
pyacHBaTbca cnexTpbi, HMeiomHe xax xpacHoe cMeipeHHe, Tax 
h CHHee. KaxoBO ace 6hjio o6ipee yAHBJieHHe, xorAa o6Hapyacn- 
jiocb, mto Bee rajiaxTHXH AeMOHCTpnpyiOT xpacHoe CMeipeHHe. 
KaacAaa H3 hhx yAajiaeTca ot Hac. Eipe 6ojiee nopa3HTejibHbiMH 
oxa 3 ajiHCb pe 3 yjibTaTbi, ony6jinxoBaHHbie Xa66jioM b 1929 r.: 
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AcDjce BejiHHHHa KpacHoro CMemeHHH y icaacAOH H3 ranaiCTHK He 
cjiynaftHa, ho nponoppHOHajibHa paccroHHHio MeacAy rajiaKTH- 
KOH H CoAHeHHOH CHCTeMOH. /Jpyi’HMH CJIOBaMH, HeM AaAbHie OT 
Hac rajiaKTHKa, TeM 6bicTpee OHa yAanfleTCH. 3to 03HaHajio, hto 
BcejieHHaa HHicaic He MOAcer 6biTb CTapnoHapHOH, icaic npnHHTO 
6bijio AyMaTb paHee, Ha /jejie OHa pacumpaeTCH. PaccroaHHa 
Meac/iy rajiaKTHKaMH nocroaHHo pacTyT. 

OTKpbiTHe Toro, hto BceAemiaH paciHHpaeTca, CTano oahoh 
H 3 TJiaBHblX HHTejUieKTyajIbHblX peBOJHOPHH XX B. OrjIH/IbIBaaCb 
b npouuioe, jierKO yAHBAHTbca, noneMy hhkto He AOAyManca ao 
3TOTO paHbine. HblOTOHy H npOHHM CJieAOBajIO 6bl nOHHTb, HTO 
cTapnoHapHaa BcejieHHaa 6bicTpo cxjionHyjiacb 6bi noA bahh- 
HHeM THTOTeHna. Ho npeflCTaBbTe, hto BceAemiaH He crapHOHap- 
Ha, a paciHHpaeTca. npn Manbix ocopocrax pacmupeHUH cnjia 
THTOTeHHH paHO hah no3AHO ocTaHOBHJia 6bi ero h noAoxcnjia Ha- 
nano CJKaTHK). OflHaKO eCJIH 6bl CKOpOCTb paCHIHpeHHB npeBOC- 
xo^Hjia HeKOTopoe KpHTHHecKoe 3HaneHHe, to chah thtotchkh 
6hjio 6bi He/iocTaTOHHo, hto6h ero ocraHOBHTb h BceAemiaH pac- 
niHpjtnacb 6bi BeHHO. HenTO iioao6hoc nponcxoAHT npn 3anycKe 
paxeTbi c noBepxHOCTH 3eMJiH. Ecah paxeTa He pa30Bber HyACHofi 
ckopocth, cH/ia THroTeHHa ocTaHOBHT ee h OHa HaHHeT naaaTb Ha- 
3a* C apyroft cTopoHbi, npn ckopocth Bbime HeKOTopofi kphth- 
HeCKOH BejIHHHHbl (OKOJIO 11,2 KM/c) CHJIbI THrOTeHHH He CMOiyr 
y/iepjKHBaTb paxery B03jie 3eMJiH, h OHa 6y^eT BeHHO yaa/iaTbca 
ot Hamefi njiaHeTbi. 

noAo6Hoe noBe/ieHHe BcejieHHOH moacho 6bijio npeACKa3aTb 
Ha ocHOBe HbioTOHOBCKoro 3aKOHa BceMHpHoro THroTeHHH eipe 
b XIX b., h b XVIII b., aaace b KOHpe XVII b. OnnaKo Bepa b cra- 
pnoHapHyio BcejieHHyio 6bijia CTOjib He3bi6jieMa, hto npoflep- 
Acanacb ao Hanana XX ctoacthh. CaM Shhuitchh b 1915 r., KorAa 
oh ctJxjpMyjiHpoBan o6ujyio Teopnio oTHocHTejibHOCTH, coxpaHHA 
y6exAeHHOCTb b crapHOHapHocTH BcejieHHOH. He b cnjiax pac- 
CTaTbca c 3toh HAeefi, oh jxsoKe MOAH(J)HpHpoBaji cboio Teopnio, 
BBeAH b ypaBHeHHa Tax Ha3biBaeMyio KocMOJiorHHecicyio nocro- 


HHHyro. 3Ta BeAHHHHa xapaKTepH30Bana HeKyio CHJiy aHrarpa- 
BHTapHH, B OTJIHHHe OT BCeX APyrHX (J)H3HHeCKHX CHJ1 He HC- 
XOAHHtyiO H3 KOHKpeTHOrO HCTOHHHKa, a «BCTpoeHHyK)» B caMy 
ncaHb npocTpaHCTBa-BpeMeHH. KocMOAoranecKaa nocTOHHHaa 
npHAaBana npocTpaHCTBy-BpeMeHH BHyrpeHHe npHcymyio TeH- 
AeHijHio k pacuiHpeHHio, h 3to Morjio 6biTb CAejiaHO aah ypaBHO- 
BeiHHBaHHH B3aHMHOrO npHTHACeHHH Been npHCyTCTByiOmeH BO 
BcejieHHoft MaTepHH, to ecTb paAH CTaunoHapHOCTH BceneHHoii. 

noxoAce, b Te roAbi jinnib oahh nejiOBeic totob 6biji npHHHTb 
o6niyK) Teopnio oraocHTejibHOCTH 3a HHCTyio MOHeny. noKa 3hh- 
iiiTeHH h Apyrne (J)H3 Hkh hckbah nyTb, no3BOAHK>mHH o6ohth 
HecTapHOHapHOCTb BcejieHHOH, Koropaa BbiTeKana H3 o6mefi Te- 
OpHH OTHOCHTejIbHOCTH, pOCCHHCKHH <})H3HK AjieKCaHAP OpHA“ 
MaH BMecTO 3Toro npeAJioxcHJi CBoe o6bHCHeHHe. 

MO/IEJIH OPHflMAHA 

YpaBHemia o6meft TeopHH OTHocHTejibHOCTH, onncbiBaioiAHe 
3BOJHOAHH) BcejieHHOH, CJIHIHKOM CAOACHbl, HTo6bI peiHHTb HX 
b AeTanax. A noroMy OpiiAMan npeAJioacHJi bmccto stoto npH¬ 
HHTb Asa npocTbix AonymeHHH: (1) BcejiemiaH BbirjiHAHT coBep- 
iiieHHO OAHHaKOBo bo Bcex HanpaBjieHHHx; (2) sto ycjioBHe cnpa- 
BeAJiHBO ajih Bcex ee ToneK. Ha ochobc o6meH TeopHH oiHOCHTejib- 
hocth h 3thx AAyx npocTbix npeAnojioxeHHH OpHAMaHy yAanocb 
noKa3aTb, hto mh He aojihchm oacHAaTb ot BcejieHHOH cTaipiOHap- 
Hocm Ha camom Aejie oh b 1922 r. tohho npeACKa3an to, hto 3abhh 
Xa66ji OTicpbui HecKOAbKO act cnycTH. 

npeAnoAOAceHHe o tom, hto BceAeHHaa bhcjihaht oAHHaico- 
boh bo Bcex HanpaBAeHHHx, KOHeHHO ace, He coBceM oTBenaeT 
peaAbHOCTH. HanpHMep, 3Be3Abi Hamefi TanaKTHKH cocraBAHiOT 
Ha hohhom He6e othctahbo BHAHMyio CBeTHiuyiocH noAocy, Ha- 
3biBaeMyio MAeHHbiM nyTeM. Ho ecAH Mbi o6paTHM cboh B3rjiHA 
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Ha AaJieKHe rajiaxTHXH, hhcjio hx, Ha6jnoAaeMoe b pa3Hbix Ha- 
npaBjieHHHX, oxaxceTCH npHMepHo OAHHaxoBbiM. Tax 4to Bce- 
jieHHaa, noxosxe, cpaBHHTejibHo OAHopoAHa bo Bcex HanpaBjie- 
hhhx, ecjiH paccMaTpHBaTb ee b xocmhhccxhx Maciirra6ax, cono- 

CTaBHMblX C paCCTOHHHHMH MOKAy TaJiaXTHXaMH. 

/lojiroe BpeMH 3 TO C 4 HTajIOCb AOCTaTOHHbIM o 6 oCHOBaHHeM 

npeanojioaceHHH OpHAMaHa — rpy6biM npHOjinacemieM k peajib- 
HOH BcejieHHOH. OflHaKO CpaBHHTejibHo He^aBHO C4aCTJIHBbIH 
CAynaft AOxa3aji, 4 to npeAnojiosxeHHe OpHAMaHa onHCbmaeT 
Ham MHp c 3aMeHarejibHOH TOHHOCTbio. B 1965 r. aMepmcaHCKne 
(J)H3 hkh ApHO IIeH3Hac h Po6epT Yhjicoh pa6oTajiH b jiaOoparo- 
pHH (J)HpMbi «Bejui» b mTaTe HMO-^sKepcH HaA cb epxny bctbh- 
TejIbHbIM npHeMHHKOM MHKpOBOJIHOBOrO H3Jiy4eHHH ft7IH CBH3H 
C Op6HTaJIbHbIMH HCKyCCTBeHHbIMH CnyTHHKaMH. Hx CHJIbHO 
6ecnoKOHJio, 4 to npneMHHK yjiaBjiHBaeT 6oAbiue myMa, 4eM cjie- 
AOBajio 6bi, h hto myM 3 tot He hcxoaht H3 Kaicoro-jiH6o onpe- 
aejieHHoro HanpaBjieHHa. IIohck npH4HHbi myMa ohh HanajiH 
c toto, hto ohhcthjih cBOK> 6ojibmyro pynopHyio aHTeHHy or cxo- 
nHBmeroca BHyTpn Hee nTHHbero noMera h hcxjhohhjih bo3mohc- 
Hbie HeHCnpaBHOCTH. Hm 6bIJIO H3BeCTHO, hto jho6oh UiyM aT- 
MOC(J)epHoro npoHcxoxAemw ycHAHBaercH, xoiAa airreHHa Ha- 
npaBjieHa He CTporo BepTnxajibHO BBepx, noroMy 4 to aTMOCtJiepa 
Bbirjia^HT Tojime, ecjiH cMOTperb noA yrjioM k BepTHKajm. 

ZlonojiHHTejibHbiH myM ocTaBajica OAHHaxoBbiM He3aBH- 
chmo ot toto, b KaxoM HanpaBjieHHH noBopaHHBajiH aHTeHHy, 
a noTOMy hctohhhx myMa aojihcch 6biji HaxoAHTbcn 3a npeAe- 
jiaMH aTMOc(J)epbi. IIIyM ocraBajicn HeH3MeHHbiM h AJieM h ho- 
Hbio Ha npoTJDKeHHH Bcero rofla, HecMOTpn Ha Bpamemie 3eMJiH 
Boxpyr ee och h o6pameHHe Boxpyr CojiHpa. 3 to yxa3bmajio, 

4T0 HCT04HHX H3Jiy4eHHH HaXOAHTCH 3a npeflejiaMH CojIHeHHOH 
CHCTeMbi h /jaace BHe Hamefi rajiaxTHXH, HHane HHTeHCHBHOCTb 
curHajia MeHBJiacb 6bi no Mepe toto, xax b cooTBercTBHH c /tr h- 
AceHHeM 3eMJiH aHTeHHa oxa3biBajiacb o6pameHHoii b pa3Hbix 
HanpaBJieHHHx. 


^eficTBHTejibHo, Mbi Tenepb 3HaeM, 4to H3JiyneHHe no nyro 
k HaM aoajkho 6hjio nepecenb bcio o6o3pHMyio BcejieHHyio. Kojib 
cKopo oho oflHHaKOBO b pa3Hbix HanpaBAeHHHX, to h BcejieHHan 
flOJDKHa 6biTb oAHopoAHa bo Bcex HanpaBJieHHHx (no xpaiuieH 
Mepe, B 6ojibiiiHx MacmTa6ax). HaM H3BecTHO, hto b xaxoM 6bi 
HanpaBjieHHH Mbi hh o6paTHJin cboh b3tjiha, KOJie6aHHH «4>oho- 
boto myMa» xocMH4ecxoro H3Jiy4eHHH He npeBbimaiOT 1/10 000. 
Tax hto IIeH3Hac h Yhjicoh cjiynaiiHO HaTOjiXHyjiHCb Ha nopa- 
3HTejibHO TOHHoe noATBepjKAeHHe nepBoro npeAnojioHceHHH 
OpiiAMana. 

IIpHMepHO b to sxe BpeMH Asa Apyrnx aMepHxaHCXHX <|)H3Hxa 
H3 pacnojiOHceiiHoro HenoAaJiexy, b tom nee mTaTe Hbio-/lHcepcH, 
IIpHHCTOHCxoro yHHBepcHTeTa, Bo6 /(hx h /Ijkhm IIh6jic, Tosxe 
3aHHTepeCOBajIHCb XOCMH4eCXHM MHXpOBOJIHOBbIM H3Jiy4eHHeM. 
Ohh pa6orajiH HaA rHnore30H.ZIsxopAJxa (IeoprHH) TaMOBa, xo- 
Topbifi Hexor^a 6biJi CTyaeHTOM AjiexcaHApa OpHAMaHa, o tom, 
hto Ha caMofi paHHefi ctaahh pa3BHTHH BcejieHHaH 6biJia hcxjiio- 
HHTejibHo njiOTHOH h ropHMefi, HaiperoH AO «6ejioro xajieHHH». 
/Ihx h IIh6jic npnmjiH x BbiBOAy, hto Mbi Bee eme MonceM Ha- 
6jnoAaTb ee npomjioe CBeneHHe, nocxojibxy cbct H3 caMbix AaJie- 
XHXHacrefi paHHefi BcejieHHOH TOJibxo-TOJibxo AOCTnraeT 3eMJiH. 
OAHaxo BCjieACTBHe pacmnpeHHH BcejieHHOH stot cbct, no- 
BHAHMOMy, nperepneji cTOJib 6ojibmoe xpacHoe CMemeHHe, mto 
Tenepb AOJiaceH BOcnpHHHMaTbcn hamh b BHAe mhxpobojihoboto 
H3JijmeHHH. /I,hx h IIh6jic xax pa3 bcjih noncxH Taxoro H3Jiyne- 
hhh, xorAa IIeH3Hac h Yhjicoh, npocjibimaB 06 hx pa6oTe, no- 
hhjih, 4 to ynce HamjiH HcxoMoe. 3a sto OTxpbiTHe IIeH3Hac h 
Yhjicoh Ohjih yAOCToeHbi Ho6ejieBCxon npeMHH no (})H3Hxe 
1978 r., 4to xaaceTCH Hecxojibxo HecnpaBeAJiHBbiM no oTHome- 
hhk> x /I,Hxy h nnOjicy. 

Ha nepBbift b3taha, sth Aoxa3aTejibCTBa toto, 4to BcejieHHan 
BbirAHAHT OAHHaxoBO bo Bcex HanpaBJieHHHX, 3acTaBAHK)T npeA- 
ncwioHCHTb, 4to 3eMJiH 3aHHMaeT xaxoe-TO oco6oe MecTO bo Bce¬ 
jieHHOH. HanpHMep, mojkho BOo6pa3HTb, hto, xojib exopo Bee 
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rajiaKTHKH yAaAAioTCA ot Hac, Mbi hbxoahmca b caMOM pempe 
KoeMoca. HMeerca, OApaKO, ajibTepHaraBHoe o6bACHeHHe: Bce- 
jieHHaa Moacer BbirAAAerb OAHHaKOBO bo Bcex HanpaBJieHHax h 
H3 jik>6oh flpyrofi rajiaKTHKH. TaicoBO, KaK yace ynoMHHaAocb, 
6hjio BTopoe npe/piojioxceHHe OpHAMana. 

y Hac Her HHicaKHx AOKa3aTeAbCTB, noATBepacAaioipHx hah 
onpoBepraiomHx sto npeAnoAoaceHHe. Mbi npHHHMaeM ero Ha 
Bepy JIHIHb H3 CKpOMHOCTH. BbUIO 6bl B BblCIHefi CTeneHH yflHBH- 
TejibHO, ecjiH 6bi BcejieHHaa Bbirjiwejia OAHHaKOBOH bo scex 
HanpaBjieHHHx BOKpyr Hac, ho He Boicpyr jiio6oh Apyrofi tohkh. 
B MOflejiH OpnaMaHa Bee rajiaKTHKH yAaAAioTCA flpyr ot Apyra. 
IIpeflCTaBbTe B03/i,yniHbiH mapHK, Ha noBepxHocTH Koroporo Ha- 
pHCOBaHbl nHTHbHHKH. IIpH Ha^yBaHHH HiapHKa paCCTOHHHe 
Mex^y JHo6bIMH flByMH nHTHbHHKaMH yBeAHHHBaeTCA, OflHaKO 
hh oaho H3 hhx Hejib3H Ha3biBaTb penrpoM paciiiHpeHHA. Eojiee 
Toro, HeM pajibine pacxoAATca naTHbiuiKH, TeM 6bicTpee ohh yaa- 
aaiotca ppyr ot ppyra. Cxoahhm o6pa30M b Mopejm OppziMaHa 
CKopocTb pa36eraHHH jno6bix AByx rajiaKTHK nponoppHOHajibHa 
paccTOHHHro MeacAy hhmh. OrciOAa cjiepyeT, hto BejinnnHa xpac- 
hoto CMemeHHH rajiaieraic AOAama 6biTb npAMO nponoppHOHajib- 
Ha hx ypajieHHOcTH ot 3cmah, hto h o6HapyacHA Xa66ji. 

HecMOTpa Ha to hto Mopejib OpHAMaHa 6bijia ypaHHofi h 
OKa3ajiacb cooTBeTCTByioipeii pe3yjibTaTaM Ha6jnopeHHH Xa66jia, 
OHa Aojiroe BpeMa ocTaBajiacb nonra HeH3BecraoH Ha 3anape. 
O Hen y3HajiH JiHuib nocjie toto, xaK b 1935 r. aMepracaHCKHK (J>h- 
3HK ToBapA Po6epTCOH H aHTJIHHCKHH MaTeMaTHK Apryp Yoicep 
pa3pa6oTajiH cxoAHbie moacjih aaa oftbacHemiH oncpbiToro Xa66- 
JIOM OAHOpOAHOTO paCIHHpeHHH BcejieHHOH. 

XOTA OpHAMaH npeAAOJKHJI TOJIbKO OAHy MOAejIb, Ha OCHOBe 
AByx ero 4>yHAaMeHTajibHbix npeAnoAoaceHHH moxcho nocTpoHTb 
TpH pa3Hbie MOAejiH. B nepBOH H3 hhx (hmchho ee h c<|)opMyAH- 
poBaji OpHAMaH) pacniHpeHHe nponcxoAHT HacTOAbKO MeAAeH- 
ho, hto rpaBHTapHOHHoe npHTHaceHHe MeacAy rajiaKTHKaMH no- 
cTeneHHO eipe 6oAbiiie 3aMeAJiaer ero, a noTOM h ocTanaBJiHBaeT. 
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rajiaKTHKH TorAa HanroiaiOT ABHraTbCA Apyr k Apyry, h BceAeH- 
Haa cacHMaerca. PaccTOHHHe Meacay AByMa coccahhmh rajiax- 
THKaMH cHanajia B 03 pacTaeT ot HyAH ao HexoToporo MaKCHMyMa, 
a 3 aTeM BHOBb yMeHbmaeTca ao HyAa. 

Bo BTOpOM pemeHHH CKopocTb paCHIHpeHHH CTOAb BeAHKa, 
HTO THTOTeHHe HHKOrAA He MOaceT ero OCTaHOBHTb, XOTA H He- 
CKOAbKO 3aMeAAaeT. Pa3AeAeHHe coceAHHx ra/iaKTHK b stoh mo- 
AeAH HaHHHaeTCH c HyAeBoro paccroAHHA, a 3aTeM ohh pa36era- 

IOTCH C nOCTOHHHOH CKOpOCTbK). 

HaKOHep, cyipecTByeT Tperbe pemeHHe, b kotopom CKopocTb 
paCIHHpeHHH BceAeHHOH AOCTaTOHHa AHHIb AAA TOTO, HTo6bI 
npeAOTBpaTHTb o6paTHOe cacaTHe, hah KOAAanc. B atom CAynae 
pa3AeAeHHe Taxace HaHHHaerca c HyAa h B03pacTaeT 6ecKOHenHo. 
OAHaKO CKopocTb pa3AeTa hoctoahho yMeHbinaeTCA, xota h hh- 
KorAa He AOcraraeT HyAA. 

3aMenaTeAbHOH oco6eHHOCTbio nepBoro rana moacah Oppa,- 
MaHa ABAAeTCA to, hto BceAeHHaA He 6ecKOHeHHa b npocrpaH- 
CTBe, ho npocTpaHCTBO He HMeeT rpaHHp. TpaBHTapHA b atom 
CAynae HacTOAbKO CHAbHa, hto npocipaHCTBO hckphbjiactca, 3a- 
MbixaACb caMo Ha ce6a HanoAo6ne noBepxHocTH 3eMAH. nyre- 
mecTByioipHH no 3Cmhoh noBepxHocTH b oahom HanpaBAeHHH 
HHKorAa He BCTpenaeT HenpeoAOAHMoro npenATCTBHA h He pnc- 
KyeT CBaAHTbCA c «Kpaa 3eMAH», a nonpocTy B03BpaipaeTCA b hc- 
xoAHyio TOHKy. TaxoBo npocrpaHCTBO b nepBOH moacah OpHA- 
MaHa, ho BMecTo npncyipHX 3Cmhoh noBepxHocTH AByx H3Me- 
peHHH oho HMeer Tpn. HeTBepToe H3MepeHne — BpeMA — o6Aa- 
AaeT KOHeHHoft npoTAaceHHOCTbio, ho ero moacho ynoAo6HTb 
AHHHH C AByMA KpaAMH HAH ipaHHpaMH, HaHAAOM H KOHpOM. 
Jlajiee Mbi noKaaceM, hto KOM6HHapHA noAoaceHHH o6ipefi TeopHH 
OTHOCHTeAbHOCTH H npHHpHna HeonpeAeAeHHOCTH KBailTOBOII 
MexaHHKH AonycKaeT KOHenHOCTb npoerpaHCTBa h BpeMeHH npp 
OAHOBpeMeHHOM OTCyTCTBHH y HHX KaKHX-AH6o npeACAOB HAH 
rpaHHp. Haca o kocmhhcckom crpaHHHKe, o6orHyBineM BceAeH- 
Hyio h BepHyBiiieMCA b ncxoAHyio TOHKy, xopoma aaa (JiaHTacTH- 
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aecKHx paccKa30B, oflHaKo He HMeer npaKTHaecKoft hchhocth, 
nocicojibKy — h sto moacho AOKa3aTb — BcejieHHaa coKpaTHTca 
ao HyjieBbix pa3MepoB, npeacAe aeM nyTemecTBeHHHK BepHerca 
k crapiy. JXm Toro hto6h ycneTb BepHyTbca b HaaaAbHyio Toaicy 
paHbme, aeM BceAemiaa nepecTaHer cymecTBOBaTb, stot 6eao- 
jiara aoaacch nepeMemaTbca 6bicTpee cBeTa, aero, yBbi, He ao- 
nycKaioT H3BecTHbie HaM 3aKOHbi npnpoAH. 

Kaxaa ace Moaejib OpHAMaHa cooTBeTCTByeT Hameft BceAeH¬ 
HOH? OcTaHOBHTca ah paciHHpeHHe BceAeHHofi, ycTynHB Mecro 
cacaTHio, nan 6yAeT npoAoaacaTbca BeaHo? Hto6h oTBeTHTb Ha 
3tot Bonpoc, HaM Heo6xoAHMO 3HaTb CKopocTb paciiiHpeHHH Bce¬ 
AeHHofi h ee cpeAHioio naoTHocTb b HacToamee BpeMa. Ecah 3Ta 
naoTHocTb MeHbrne HeKoroporo KpHTHaecKoro 3HaaeHHa, onpe- 
AeaaeMoro CKopocTbio pacmHpeHHH, rpaBHTamioHHoe npHTaace- 
HHe 6yAeT cahihkom caa6biM win Toro, aTo6bi ocTaHOBHTb pa3- 
6eraHHe raaaKTHK. Ecah ace nAoraocTb 6oAbme KpHTHaecKoro 
3HaaeHHa, rpaBHTaima paHo hah no3AHO ocTaHOBHT pacmnpeHHe 
h HaaHeTca o6paTHoe cacarae. 

Mbi MoaceM onpeAeAHTb TeKyiuyio CKopocTb pacninpeHna ny- 
TeM H3MepeHHa CKopocrefi, c kotophmh Apyrne raAaKTHKH yAa- 
aaiotch ot Hac, HcnoAb3ya 3(J>4)eKT /JonAepa. 3 to moacho npo- 
AeaaTb c bhcokoh ToaHOCTbio. OAHaico paccToaHHa ao raAaKTHK 
H3BecTHbi He oaeHb xopomo, nocKOAbKy Mbi H3MepaeM hx koc- 
BeHHbiMH MeTOAaMH. HaM H3BecTHo oaho: BceAeHHaa pacniHpa- 
eTca npHMepHO Ha 5-10 % 3a KaacAbifi mh AAHap a ■ act. BnpoaeM, 

HaiHH OpeHKH HblHeiHHeH nAOTHOCTH BemeCTBa BO BceAeHHOH 
ipemaT eme OoAbinefi HeonpeAeAeHHOCTbio. 

Ecah Mbi cyMMHpyeM Maccy Bcex bhahmhx HaM 3Be3A Harnefi 
h Apyrnx raAaKTHK, HTor 6yAeT MeHbrne oahoh cotoh Toro 3Ha- 
aeHHa, KOTopoe hcoOxoahmo AAa ocraHOBKH paciiiHpeHHH Bce¬ 
AeHHOH Aaace npn caMofi hh3koh ero cKopocra. BnpoaeM, HaM H3- 
BecTHo, aTO b Hamefi h Apyntx raAaKTHKax coAepacnrca 6oAbinoe 
KOAHaeCTBO TeMHOH MaTepHH, KOTOpyiO Mbi He MoaceM Ha6AK>- 
AATb HenocpeACTBeHHo, BAHaHHe KOTopofi, OAHaKO, oOHapyacH- 
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BaeTca aepe3 ee rpaBHTannoHHoe B03AeficTBHe Ha op6HTbi 3Be3A 
h raAaKTHaecKHH ra3. EoAee Toro, Opab iii mhctbo raAaKTHK o6pa- 
3yiOT raraHTCKHe CKOiuieHHa, h moacho npeAnoAoacHTb npncyT- 
CTBHe eme 6oAbmero KOAHaecTBa TeMHofi MaTepHH Meamy rajiax- 
THKaMII B 3THX CKOnAeHHHX no TOMy 3(Jx|)eKTy, KOTopoe OHa OKa- 
3 biBaeT Ha ABHaceHHe raAaKTHK. Ho, Aaace Ao6aBHB bcio 3Ty 
TeMHyio MaTepmo, Mbi noAyaHM OAHy Aecaryio Toro, aTO Heo6xo- 
AHMO win octhhobkh paciiiHpeHHH. BnpoaeM, B03MoacHo, cyme- 
CTByiOT HHbie, noKa He BbiHBAeHHbie hbmh <|)opMbi MaTepHH, 
KOTOpbie MOTAH 6bl nOAHHTb cpeAHioio nAOTHOCTb BceAeHHOH 
AO KpHTHaecKoro 3HaaeHHH, cnoco6Horo ocraHOBHTb pacniHpeHHe. 

TaKHM o6pa30M, cymecTByiomee CBHACTeAbCTBO npeAnoaa- 
raeT, aTO BceAeHHaa, no-BHAHMOMy, 6yAeT paciimpaTbca BeaHO. 
Ho He ctoht AeAaTb cTaBKy Ha sto. Mbi MoaceM 6biTb yBepeHbi 
TOAbKo b tom, aTO ecAH BceAeHHofi cyacAeHO cxAonHyTbca, npo- 
H30HACT 3to He paHbme aeM aepe3 acchtkh mhaahhpaob AeT, no- 
cKOAbKy pacmnpjiAacb OHa KaK MHHHMyM Ha nporaaceHHH TaKo- 
ro ace BpeMeroioro npoMeacynca. TaK hto He ctoht 6ecnoKOHTbca 
paHbme cpona. Ecah mh He cyMeeM pacceAHTbca 3a npeAeaaMH 
CoAHeaHoii cHCTeMbi, aeAOBeaecTBo nornOHeT 3aAOAro ao Toro 
BMecTe c Hamefi 3Be3Aofi, Coahhcm. 

EOJIbUIOfl B3PbIB 

XapaKTepHOH aepTofi Bcex pemeHHfi, BbiTeKaiomHX H3 mo- 
AeAH OpHAMaHa, HBAaeTca to, hto b cootbctctbhh c hhmh b Aa- 
AeKOM npouiAOM, 10 hah 20 mapa AeT Ha3aAi paccTOHHHe MeacAy 
COCeAHHMH raABICTHKAMH BO BceAeHHOH AOAACHO 6bIAO paBHHTb- 
cn HyAK). B 3T0T MOMeHT BpeMeHH, nOAyaHBmHH H33BaHHe EOAb- 
moro B3pbma, nAoraocTb BceAeHHOH h KpHBH3Ha npocrpaHCTBa- 
BpeMeHH 6hah 6eacoHeaHo 6oAbmHMH. 3to o3HaaaeT, hto o6maa 
TeopHH OTHOCHTeAbHOCTH, Ha KOTOpOH OCHOBaHbl Bee peuieHHH 
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MOflejin OpuziMaHa, npeACKa3biBaeT cymecTBOBaiiHe bo BcejieH¬ 
HOH OC060H, CHHiyjIHpHOH TOHKH. 

Bee HauiH HayHHbie TeopHH nocTpoem>i Ha npe/uiojioaceHHH, 
HTO npOCTpaHCTBO-BpeMH HBJWeTCB TJia^KHM H nOHTH nJIOCKHM, 
TaK HTO BCe OHH pa36HBaiOTCH O CnepH(J)HHHOCTb (CHHiyjIKp- 
HOCTb) Bojibinoro B3pbiBa, rae xpHBH3Ha npocTpaHCTBa-BpeMeHH 
6 ecKOHeHHa. 3to 03HanaeT, hto, ecjiH KaKHe-To co6hthb h npo- 
HCXOflHJIH RO Bojlbmoro B3pbIBa, HX HejIb3H HCn0JIb30BaTb flJIH 
ycTaHOBJieHHH Toro, hto npoHcxoaHjio nocjie, noTOMy hto bch- 
Kaa npeACKa3yeMOCTb b momcht Bojibinoro B3pbiBa 6bijia Ha- 
pymeHa. CooTBercTBeHHo, 3Haa tojimco to, hto npoHexoaHJio no- 
cjie Bojibinoro B3pbma, Mbi He mojkcm ycTaHOBHTb, hto nponexo- 
Ahjio jsp Hero. IIpHMeHHTejibHO k HaM Bee co6hthh no Bojibinoro 
B3pbma He HMeioT hhkhkhx nocjieacTBHH, a noTOMy He MoryT 
6 biTb nacTbio HayHHOH MoaejiH BcejieHHOH. Mbi aojimibi hc- 
KJIIOHHTb HX H3 MOfleJIH H CKa3aTb, HTO BpeMB HMejIO HanajioM 
BojIbUIOH B3pbIB. 

MHorHM He HpaBHTcn naea o tom, hto BpeMH HMeeT Hanajio, 
BeponiHo, noTOMy, hto OHa oxnaer 6oacecTBeHHbiM BMemaTejib- 
ctbom. (C npyroii cTopoHbi, KaTOAHHecKaa nepxoBb yxBaTHJiacb 
3 a Monejib Bojibinoro B3pbma h b 1951 r. ofJnmnajibHO npoB03- 
rjiacHjia, hto 3Ta Moaejib coorBeTCTByeT Bh6jihh.) IlpeniipHHH- 
MajiHCb nonbiTKH H36eacaTb BbiBoaa, hto Bojibinofi B3pbiB bo- 
o6me 6biJi. CaMyio mnpoKyio noaaepacKy nojiynHjia Teopnn cra- 
pHOHapHOH BcejieHHOH. IIpezpioacHJiH ee b 1948 r. 6exaBiiiHe H3 
OKicynHpoBaHHOH HanHCTaMH Abctphh TepMaH Boh^h h ToMac 
Ioua coBMeemo c 6pHTaHiieM OpeAOM Xohjiom, Koropbin b rojtbi 
BOHHbi pa6oTaji BMecTe c hhmh Haa y coBepmeHCTBOBaHHeM pa- 
aapoB. Hx naen cocTonaa b tom, hto, no Mepe Toro Rax rajiax- 
thkh pa36eraioTcn, b npocTpancTBe Meacay hhmh H3 BHOBb 
o6pa3yipmeHcn MaTepHH nocTOBHHo 4>opMHpyiOTcn HOBbie ra- 
JiaKTHKH. IloTOMy-TO BcejieHHaH H BbirJIHAHT npHMepHO OflHHa- 
koboh bo Bee BpeMeHa, a Taicace H3 jik>6oh tohkh npocTpaHCTBa. 


Teopnn CTapHOHapHOH BcejieHHOH Tpe6oBajia Taxoro H3Me- 
HeHHn o6mefi TeopHH omocHTejibHOCTH, xoTopoe aonycxajio 6bi 
nocroHHHoe o6pa30BaHHe hoboh MaTepHH, ho cxopocTb ee 06- 
pa30BaiIHK 6bIJia HaCTOJIbKO HH3KOH — OKOJIO OZtHOH SJieMeHTap- 
HOH HaCTIIUbl Ha Ky6HHeCXHH KHJIOMeTp B rozt, — HTO H aen Boh- 
a h, Tojma h Xottjia He BCTynajia b npoTHBopenne c onbiTHbiMH 
aaHHbIMH. Hx TeopHH 6bIJia <<Ao6pOTHOH», TO eCTb AOCTaTOHHO 
npocTofi h upe/uaraioineH ncHbie npeacxa3aHHa, xoTopbie MoryT 
6biTb npoBepeHbi SKcnepHMeirrajibHO. Oaro h3 tbkhx npeacxa- 
3aHHH 3aKJIIOHaJIOCb B TOM, HTO HHCJIO rajiaKTHK HJIH CXOflHbIX 
c hhmh o6beKTOB b jik)6om aamioM o6beMe npocTpaHCTBa 6yaer 
oflHHM h TeM ace, xyaa 6bi h xoraa 6bi Mbi hh B3rjiHHyjiH bo Bce¬ 
jieHHOH. 

B KOHiie 1950-x - nana/ie 1960-x rr. rpynna acTpoHOMOB H 3 
KeM6pHA»:a, B03rjiaBJineMaH MapTHHOM PafijioM, nccjieaoBajia 
HCTOHHHKH pa£HOH3JiyHeHHH B KOCMHHeCKOM npOCipaHCTBe. Bbl- 
HCHHJIOCb, HTO 66jIbUiaH HaCTb TaKHX HCTOHHHKOB flOJDKHa JieJKaTb 
3a iipenejiaMH Haniefi TajiaxTHKH h hto cjia6bix cpeaH hhx ropa3- 
ro 6ojibiDe, neM cHJibHbix. Cjia6bie hctohhhkh 6hjih npH3Haiibi 
6ojiee yaajiemibiMH, a CHJibHbie — 6ojiee 6jih3khmh. OneBH/lHbiM 
crajio h apyroe: hhcjio 6jih3khx hctohhhkob, npiixoanmeeca Ha 
e/iHHHny o6beMa, MeHbiue, neM naJibiinx. 

3to Morjio 03HanaTb, hto mh pacnojiaraeMcn b peHTpe 06 - 
niHpHoro paiioHa, rjte njioTHOCTb hctohhhkob pa/iHOH3JiyH eHHH 
3HaHHTejIbHO HHHCe, HeM B OCTajIbHOH BcejieHHOH. Hjih to, hto 
b npomjioM, Kor/i;a pa^HOBOJiHbi TOJibKO HaHimajiH cboh nyTb 
k HaM, hctohhhkob H3JiyneHHH 6 buio ropa3flo 6 ojibine, HeM ceft- 
nac. H nepeoe h BTopoe o 6 bHCHeHHH iipoTHBopeHHJin TeopHH 
CTapHOHapHOH BcejieHHOH. Bojiee Toro, o 6 HapyaceHHoe IleH- 
3HacoM h Yhjicohom b 1965 r. mhkpobojihoboc H3jiyneHHe Tax- 
>xe CBHjieTejibCTBOBajio, hto Korna-TO b nponuiOM BcejieHHan 
;ioJi>KHa 6 biJia HMeTb ropaizto 6 ojibniyio iuioTHOcib. TaK hto Teo- 
pHio CTapHOHapHOH BcejieHHOH noxopoHHjm, nycTb h He 6 e 3 
coacajieHHH. 



34 


CTMBEH XOKMHr 


PACHIMPHIOIHAHCH BCEJIEHHA3 


35 


Eme oflHy nonbiTKy o6ohth bhboa o tom, hto Bojibinofi 
BapbiB 6biji h BpeMH HMeer Hanajio, npeAJipHHHJiH b 1963 r. co- 
BeTCKne yneHbie EBreHHH JIh^uihp h HcaaK XajiaTHHxoB. Ohh 
npe/piojioacHJiH, hto Eojimhoh B3pbiB MoaceT npeACTaBJiHTb co- 
6oh HeKyio cneinnJiMHecxyio oco6eHHOCTb Moaejiefi OpunMaHa, 
KOTopbie, b KOHne kohijob, hbjihiotch Bcero jiHuib npH6jniaceHH- 
eM k peajibHofi BcejieHHOH. Bo3mohcho, H3 Bcex MOAexefi, npn- 
6jiHaceHHO onncbiBaiomHx peajibHyio BcejieHHyio, jiHinb moacjih 
OpiiAMana coAepacaT cHHryjiHpHOcrb Bojibinoro B3pbiBa. B sthx 
Mo^ejiax rajiaxTHXH pa36eraioTCH b xocmhhccxom npocTpaHCTBe 
no npHMbIM JIHHHHM. Il03T0My HeyflHBHTejIbHO, HTO KOTfla-TO 
b npomjioM Bee ohh HaxoAHJincb b oahoh Tonxe. B peajibHoii 
BcejieHHOH, OAHaxo, rajiaxTHXH pa36eraiOTCH He no npHMbiM, 
a no HyTb HCKpHBJieHHbIM TpaeKTOpHBM. Tax HTO Ha HCXOflHOH 
no3HHHH ohh pacnojiarajiHCb He b oahoh reoMeTpHHecxofi Tonxe, 
a npocTO oneHb 6jih3xo Apyr x flpyry. IIosTOMy npeACTaBJiaeTCH 
BepoHTHbiM, hto coBpeMeHHan pacmHpniomaHCH BcejieHHan 
B03HHXJia He H3 CHHiyjiHpHOCTH Bojibmoro B3pbiBa, a H3 6oxee 
paHHefi (J)a3bi cacaraa; npn xojuiance BcejieHHOH He Bee Hacm- 
nbi aojihchh 6bijiH o6«3aTejibHO crojixHyTbCH flpyr c ApyroM, 
HeXOTOpbie H3 HHX MOTJIH H36eacaTb npHMOrO CTOJIXHOBeHHH H 
pa3JieTerbCH, co3aab na6jiioAaeMyio hamh HbiHe xapTHHy pacinn- 
pemia BcejieHHOH. Mohcho jih Toraa roBopHTb, hto peajibHan Bce- 
jieHHaa Hanajiacb c Bojibmoro B3pbiBa? 

JIh^ihhh h XajiaTHHxoB H3ynHjiH MOAejiH BceaeHHOH, npn- 
6jinaceHHO noxoacne Ha (JtpnjiMaHOBCXHe, ho npHHHMaBinHe b 
pacneT HeoAHopoAHOCTii h cjiynaiiHoe pacnpeAejieHHe cxopo- 
CTefi raaaxTHx b peajibHoii BcejieHHOH. Ohh noxa3ajiH, hto Ta- 
xne MojiejiH Toace Moiyr HaHHHaTbcn c Bojibinoro B3pbiBa, Aaace 
ecjiH rajiaxTHXH He pa36eraiOTCH cTporo no npuMbiM jihhhhm. 
Oflnaxo JIhiJhhhh h XajiaTHHxoB yTBepacjiajin, hto Taxoe bo3- 
Moacno Tojibxo b OTj];ejibHbix onpeAejieHHbix MOAejinx, rjie Bee 
rajiaxTHXH ABHacyTcn npHMOJiHHeHHO. Ilocxojibxy cpeAH MOAe- 
jiefi, noAo6m>ix (JjpiiAMaHOBCXHM, ropa3AO 6ojibine Tex, xoTopbie 


He cojiepacaT cHHiyjinpHOCTH Bojibinoro B3pbiBa, neM Tex, hto ee 
coaepacaT, paccyacAajin yneHbie, Mbi AOJiacHbi 3axjnoHHTb, hto 
BepoHTHOCTb Bojibinoro B3pbiBa xpaiiHe HH3xa. OAHaxo b AAJib- 
HefimeM hm npHinjiocb npH3HaTb, hto xjiacc MOAejiefi, noAo6Hbix 
(JipHAMaHOBCXHM, XOTOpbie COAepacaT CHHiyjinpHOCTH H B XOTO- 
pbix rajiaxTHXH He AOJiacHbi ABHraTbcn xaxHM-TO oco6hm o6pa- 
30 M, ropa3AO o6niHpHee. H b 1970 r. ohh BOo6me OTxa3ajincb ot 
CBoefi rHnore3bi. 

Pa6oTa, npoAejiaHHan JlniJnunneM h XajiamHxoBbiM, HMejia 
peHHOCTb, noroMy hto noxa3ajia: BcejieHHan Morjia hmctb chh- 
iyAnpHocTb — Eojibinoii B3pbiB, — ecjiH o6man Teopna othoch- 
TejibHOCTH BepHa. OAHaxo ohh He pa3pemHJiH acH3HeHHO Baaoio- 
ro Bonpoca: npeAcxa3biBaeT jih o6man Teopna oTHOCHTejibHOCTH, 
hto y Hainefi BcejieHHOH AOJiaceH 6biji 6biTb Bojibinofi B3pbiB, 
Hanajio BpeMeHH? Otbct Ha sto aaji coBepmeHHO hhoh noAXOA, 
npeAJioaceHHbifi BnepBbie aHrjiHHcxHM (J>h3hxom PoAacepoM 
IIeHpoy30M b 1965 r. IIeHpoy3 Hcnojib30Baji noBeAeroie Tax Ha- 
3bIBaeMbIX CBeTOBbIX XOHyCOB B TeOpHH OTHOCHTejibHOCTH H TOT 
4>axT, hto rpaBHTapHH BcerAa Bbi3biBaeT npHTaaceHHe, htoOh no- 
xa3aTb, hto 3Be3Abi, nepeacHBaioiAHe xojuianc noA B03AeHCTBHeM 
co6cTBeHHoro THroTeHHn, 3axjnoHeHbi b npeAejiax o6jiacTH, HbH 
rpaiiraibi cacHMaiOTcn ao HyjieBbix pa3MepoB. 3 to 03HanaeT, hto 
B ee BeinecTBO 3Be3Abi CTuniBaeTca b OAHy Tonxy HyjieBoro o6b- 
eMa, Tax hto njiOTHOCTb MaiepiiH h xpHBH3Ha npocTpaHCTBa- 
BpeMeHH craHOBHTcn 6ecxoHeHHbiMH. /IpyrHMH cjioBaMH, Hajnmo 
CHHiyjwpHOCTb, coAepacamancn b o6jiac™ npocrpaHCTBa-Bpe- 
MeHH, H3BecTHOH xax nepHaa Abipa. 

Ha nepBbiH B3rABA, BbiBOAbi neHpoy3a HHHero He roBopnjiH 
o tom, cymecTBOBajia jih b nponuioM cHHiyjiapHOCTb Bojibinoro 
B3pbiBa OAHaxo b to caMoe BpeMH, xorAa neHpoy3 Bbmeji cboio 
T eopeMy, h, TorAa acnnpaHT, OTHaHHHO ncxaji MaTeMaTHHecxyio 
3aAany, xoTopaa no3BOjinjia 6bi MHe 3aBepniHTb AHCcepTannio. 
H nomui, hto, ecjiH o6paTHTb BcnHTb HanpaBJieHHe BpeMeHH b tco- 
peMe neHpoy3a, hto6h xojuianc cmchhjich pacumpeHHeM, ycjio- 
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BH X TeopeMbI OCTaHyTCB npeaCHHMH, KOJIb CKOpO HblHeniHBH 
BcejieHHaa npn6jiH5KeHHO cooTBeTCTByer <J)pHAMaHOBCKofi mo- 
flejiH b 6ojibinHx MacuiTa6ax. H3 TeopeMbi IIeHpoy3a BbiTeicajio, 
hto KOjijianc jik>6oh 3Be3Abi 3aKaHHHBaeTca CHHiyjiapHOCTbio, 
a moh npHMep c oOpamemieM BpeMeHH AOKa3biBaji, hto jiio6aa 
(J>pna;MaHOBCKafl pacmupaiomaflcji BcejieHHaa AOJiHCHa bo3hh- 
KaTb H3 CHHiyJIHpHOCTH. IIo MHCTO TeXHHHeCKHM npUHHHaM TeO- 
peMa IIeHpoy3a Tpe6oBajia, HTo6bi BcejieHHaa 6buia 6ecKOHeHHa 
b npocTpaHCTBe. H Mor ncnojib30BaTb sto ffjm AOKa3aTeJibCTBa 
Toro, hto cHHryjrapHocTH B03HHKai0T jiHuib b oahom cjiynae: 
ecjiH BbicoKaa cxopocTb pacmupemia HCKJiioMaeT o6paTHoe caca- 
THe BcejieHHOH, noTOMy mto TojibKO (JjpuAMaHOBCKaa MOAejib 
6ecKOHeMHa b npocrpaHCTBe. 

HecKOJibKO cjieAyromux jict a pa3pa6aTbiBaji HOBbie MareMa- 
THHeCKHe npHeMbl, KOTOpbie II03B0JIH.JIH 6bl HCKJIIOHHTh 3T0 H APy- 
rae TexHHHecKHe ycjioBna H3 TeopeM, AOKa3biBaioiAHx, hto chh- 
iyAHpHocTH AOJiacHbi cymecTBOBaTb. Pe3yjibTaTOM crajia ony6- 
jiHKOBaHHaa b 1970 r. IIeHpoy30M h mhoh coBMecraaa craTba, 
yTBepxcAaBiiiaa, hto cnHiyAHpHOCTb Bojibinoro B3pbiBa AOJiacHa 
6buia cymecTBOBaTb npn ycjiOBHH, hto o6maa Teopua othoch- 
TejibHOCTH cnpaBeAJiHBa n kojiuhcctbo BemecTBa bo BcejieHHoft 
cooTBeTCTByeT TOMy, KOTopoe Mbi Ha6jiK>AaeM. 

nocjieAOBajia Macca B03paxeHHH, mbctumho ot cobctckhx 
yneHbix, KOTOpbie npHAepaciiBajincb «napTHHHO0 jihhhh», npo- 
B03rjiameHH0H JIn<|)immeM n XajiaramcoBbiM, a HacnnHO ot Tex, 
kto nuTaji oTBpameHHe k caMofi HAee cHHiyjiapHocTH, ocKop6- 
AHK>mefi KpacoTy Teopnn 3HHiirreftHa. BnpoMeM, c MareMaTHHe- 
CKofi TeopeMofi TpyAHO nocnopHTb. IIoaTOMy Hbme mHpoKO 
npH3HaHO, hto BcejieHHaa AOJiacHa 6biJia HMeTb Hanajio. 


TPETbfl JIEKUMH 

HEPHblE flbIPbl 



TepMHH «Hepnaa abipa» bo3hhk cpaBHHTeabiio neaaBno. AMe- 
pHKancKHH ynenbiH .ZJacon Yuaep bbcji ero b 1969 r. KaK naraaa- 
Hoe OTo6paaceiiHe n/ien, 3apo/iHBiiieHca caMoe Menbinee /iBa 
BeKa Ha3aa. B to BpeMa cyipecTBOBaao /iBe TeopHH CBeTa. O/uia 
npoB03rjiamajia, hto CBeT — sto iiotok Hacmp, apyraa — hto sto 
BOJinbi. Tenepb Mbi 3naeM, hto Bepubi o6e TeopHH. IIpHupHn 
KopnycKyjiflpuo-BOjiHOBoro ayaaH3Ma, ripHUHTbiii b KBainoBOH 
MexaHHKe, pa3pemaeT paccMaTpHBaTb CBeT h KaK Hacrapw, h KaK 
BOJiHbi. O/uiaKo BOJiHOBaa Konpenpua CBeTa ne ripoacHaeT toto, 
B03peHCTByeT jih Ha CBeT rpaBHraima. Ecjih paccMaTpHBaib CBeT 
KaK noTOK aacTHp, Moacuo oacnaaTb, hto rpaBiiTapna B03/ieH- 
CTByeT na nero thkhm ace o6pa30M, KaK na nymenubie aapa, paice- 
Tbi h ne6ecHbie Teaa. 

B 1783 r. KeM6ppa;accKHH riperio/iaBaTeab ,/lacon Muneaa na- 
nncaji CTaTbio aaa acypnajia «OHaoco(J)CKHe Tpy/iti JIohpohcko- 
ro KopoaeBCKoro o6ipecTBa», b KOTopoft yKa3biBaji: aocraTOH- 
ho MaccHBHbie h naoTHbie 3Be3/ibi MoryT o6aapaTb HacToabKo 
MoipubiM rpaBHTapHOHHbiM noaeM, hto yaepacHBaiOT Hcnyacae- 
mmh hmh CBer. JIio6oh CBeT, H3aynaeMbiH noBepxnocTbio 3Be3- 
Abi, 6yaeT ripHTauyT na3aa rpaBHTaiiHeH h ne CMoaceT yaaaHTbca 
Ha CKoabKo-HH6yab 3naHHTeabHoe paccToanne. Mnneaa ripea- 
noaoacna, hto TaKHX 3Be3a bo BceaemioH neMaao. Xoth Mbi He 
MoaceM hx BHaeTb (Beat hx cbct HHKoraa ne aocTHrueT Hac), Mbi 
cnoco6nbi perHCTpnpoBaTb hx rpaBHTapHomioe B03aeiiCTBHe. 
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HMemio iro/io6nbie o6i>exTbi Mbi h na3biBaeM aepiibiMH AbipaMH, 
noTOMy hto TaKOBbi ohh ecTb — HepHbie nycroTbi b KoeMoce. 

CxoAHoe npeAnojioaceiiHe — He3aBHCHMo ot Mnaejuia, aepe3 
HecKOJibKo JieT nocjie Hero — BbiCKa3aji 4)paimy3CKHH acTpo- 
hom Jlanjiac. npHMeaaTejibiio, hto 3Ty rarioTe3y oh bkjiiomhji 
TOJibKo b nepBbie ab a H3AaiiHa CBoeii xhhth «M3JioaceiiHe ch- 
CTeMbi MHpa», a H3 nocjieAnero BbiOpocnji; aojdkho 6bm>, riocaH- 
Taji HAeio cjihhikom 6e3yMHoii. Ha caMOM AeJie He coBceM nocjie- 
AOBaTejibno ynoAo6ji«Tb CBeT nymeaHbiM aApaM hmotohobckoh 
T eopHH THrOTeHHH, nOCKOJIbKy CKOpOCTb CBeTa — BCJlHHHHa no- 
CToamiaa. 5Iapo, Bbinymemioe nymxoH b B03Ayx c noBepxHOCTH 
3eMJiH, noA AeftcTBueM rpaBHTapHH 3aMeAJiHT CBoe ABHaceHHe 
BBepx, 3aTeM ocranoBHTca h ynaAeT. Ootohm ace ripoAOJiacaiOT 
ABHraTbCH BBepx C nOCTOHHHOH CKOpOCTblO. Tax K3KHM ace o6pa- 
30 M B03AeHCTByeT na CBeT HbioTonoBCKaa rpaBHTapHB? Ilocjie- 
AOBaTejibHoft TeopHH bosaghctbhh TaroTemia na cbct ne cyipe- 
CTBOBajio ao Tex nop, rioxa Shhuitchh b 1915 r. ne c(J)opMyjiHpo- 
Baji o6myio TeopHio oTHocHTejibHocTH, h Aaace nocjie 3Toro 
npomjio neMajio BpeMenH, npeacAe aeM 6 mah Bbipa6oTanbi npH- 
JIOXCeHHH 3TOH TeopHH K nOBeAOHHK) MACCHBIIblX 3BC3A- 

HTo6bi noHHTb, xax Morjia 6bi (JiopMHpoBarbca aepHaa Abipa, 
HaM CHaaaJia Heo6xOAHMO BHHKHyTb B aCH3IieHIIbIH HHKJI 3Be3- 
Abi. OHa o6pa3yeTca H3 orpoMnoro xojinaecTBa ra3a (rjiaBHbiM 
o6pa30M BOAopoAa), cacHMatomeroca noA aohctbhcm rpaBHTa- 
Hhh. no Mepe cacaraa aTOMH ra3a Bee name CTajiKHBaioTca Apyr 
c ApyroM h npHo6peTaiOT Bee Oojibiuyio cxopocTb — ra3 pa3orpe- 
BaeTCa. B XaXOH-TO MOMeHT OH CTaHOBHTCa HaCTOJIbKO ropaHHM, 
hto aTOMbi BOAopoAa yace ne pa3jieTaiOTca npH CTOJixuoBeHHax, 
a HaannaioT cjiHBarbca, o6pa3ya aTOMbi rejma. Hmchho Teruio, 
BbiAejiaioipeeca npH stoh peaxpHH, xoTopaa HanoMHuaeT koh- 
TpOJIHpyeMblH B3pbIB BOAOpOAHOH 6om6h, H 3aCTaBJiaeT CBeTHTb- 
ca 3Be3Abi. 3to Bbuejiaiomeeca Teruio noBbimaeT AaBAenne ra3a 
Ao Tex nop, noxa oho He ypaBHOBemnBaeT rpaBHTanHomioe npn- 
Taacemie, n TorAa cacarae ra3a ocTaHaBJiHBaeTca. Heara noAo6- 


Hoe npoHexoAHT c B03AyniHbiM HiapnKOM: ra3, nariojiHaioiAHH 
pe3HHOByio o6oJioaxy, CTpeMHTca pacTanyTb ee, ho AencTBiie 
ero ypaBHOBeniHBaioT yripyrne chjim b pe3nne, KOTopbie nbrra- 
lOTCa o6ojIOHKy COKpaTHTb. 

B 3TOM yCTOHMHBOM COCTOHHHH, KOTAa B03ACHCTBHe BblAe- 
aaiomeroca npn aAepHon peaxpHH Teruia KOMneHcnpyeTca rpa- 
BHTapneH, 3Be3Aa MoaceT npe6biBaTb A-^HTejibiioe BpeMa. OAna- 
ko paHo hjih no3Ano ona H3pacxoAyeT cboh boaopoa h Apyroe 
aAepHoe TonjiHBo. H bot napaAOKc: aeM 6oJibme Taxoro TonjiHBa 
HMejiocb H3HaaajibHo, TeM cxopee oho 6yAeT pacrpaaeno. A Bee 
noroMy, aro aeM MaccnBuee 3Be3Aa, TeM 6oabme Tenjia Tpe6yeTca 
AJia npoTHBOAOHCTBna rpaBHTapnn. H aeM ropaaee 3Be3Aa, TeM 
cxopee cacnraeTca «ropioaee». HarneMy Cojiupy, rio-BHAHMOMy, 
ero XBaTHT eipe na naTb MHJiJinapAOB JieT hjih okojio Toro, ho 
6ojiee KpynHbie 3Be3Abi MoryT H3BecTH CBoe «ropioaee» Bcero 
3a KaKHX-TO CTO MHJUIHOHOB JieT — MAAOCTb B CpaBIieHHH C B03paC- 
TOM BceAeHHOH. JlHIHHBUIHCb TOIUIHBa, 3BC3Aa HaHHHaeT OCTbIBaTb 
h coKpamaTbca b pa3Mepax. Hto MoaceT npoHexoAHTb 3aTeM, 
6biao BbiacneHo jihiiib b xoiipe 1920-x rr. 

B 1928 r. hhahhckhh acmipaHT Cy6paMaHban HaiiApacexap 
oTnjibui b Ahhihio, aToSbi o6yaaTbca b KeM6piiAace y OpnraHCKo- 
ro acTponoMa cspa ApTypa SAAnurroHa. Saakhttoh 3aHHMajica 
o6ipeH Teopneft OTHocHTejibHocTH. PaccxasbiBaiOT, hto b naaajie 
1920-x it. neKHH acypiiajiHcr cnpocnji ero: «npaBAa jih, hto jrniiib 
Tpn aejioBexa b Mnpe noiiHMaioT 3Ty TeopHio?» «H kto ace Tpe- 
thh?» — oTKJiHKiiyjica Saahhitoh. 

3a BpeMa CBoero njiaBaHHa H3 Hhahh b Ahcjihio HaHApace- 
Kap paccaHTaji, KaKoft Bejinanubi MoaceT 6biTb 3Be3Aa, cnoco6- 
Haa conpoTHBAaTbca co6cTBemioH rpaBHTapHH nocjie Toro, xax 
Bbipa6oTaHo Bee tohjihbo. Ero HAea 6buia TaxoBa: xorAa 3Be3Aa 
yMeHbmaeTca b pa3Mepax, paccToaHHe MeacAy aacTHpaMH Beme- 
CTBa coxpamaeTca. OAHaxo Tax na3HBaeMbiH iiphhhhii 3anpeTa 
nayjiH ne no3BOJiaeT APyM aacTHpaM BemecTBa OAHOBpeMeimo 
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HMeTb o/uio h to ace nojioacemie h o/iny h Ty ace CKopocTb. Ha- 
CTHpbi ziojDKHbi o6jia^aTb pa3JiHMHoii cKopocTbK). 3to 3aCTaB- 
JiaeT hx pa3JieTaTbCH b pa3Hbie cropoiibi, hto, b cboio onepeAb, 
Bbi3biBaeT pacuinpeuHe 3Be3/ibi. Ona, tbichm o6pa30M, riojiynaeT 
B03MoxcnocTb coxpanaTb nocTOBHHbiH paAHyc 3a CHeT 6ajianca 
MeacAy npHTBXceHHeM, BbiSBannbiM rpaBHTapHeii, h orrajiKHBa- 
HHeM, o6ycjioBjienHbiM npmmHnoM 3anpeTa IlayjiH, noAoOno 
TOMy KaK paHbme rpaBiiTauHonnoe cacaTHe ypaBHOBeiiiHBajiocb 
pacniHpeHHeM, B03HHKaioinHM H3-3a Bbi/iejienHB Tenjia npn 
aAepiibix peaiojMflx. 

HaHApacexap rioHaji, oAnaxo, hto oTTajiKHBaHHe, onpeAejiae- 
Moe npHHKHnoM 3anpeTa, HMeeT CBoft ripe/ieji. Teopua othoch- 
TejibHocTH orpanHMHBaeT CKopocTb paajieTaHHB nacTHp Beipe- 
ctbb b ne/ipax 3Be3/ibi CKopocTbio CBeTa. Cjie/ioBaTejibno, xorAa 
3Be3^a flocTHraeT nexoTopoft njianiocTH, oTTajiXHBaiiHe, CBH3aH- 
noe c npHupHnoM 3anpeTa, oxa3biBaeTca cjia6ee rpaBHTannon- 
noro npHTaaceiiHa. HaiiApacexap BbiHHCJiMJi, hto xojroAHaa 3Be3- 
Aa, Macca xoTopoft b 1,5 pa3a 6ojibine Maccw narnero Cojaipa, ne 
cnoco6na conpoTHBJiaTbca co6cTBemioft rpaBHTaitHH. 3Ta Macca 
riojiyMHJia na3BaHHe ripeACJi Haimpacexapa. 

OTCio^a BbueKaiOT caMbie cepbe3Hbie nocjieACTBHa ajih yna- 
CTH MaCCHBHbIX 3BC3A- 3BC3Aa, MaCCa KOTOPOH MeHbUie npeACJia 
HanApaceKapa, MoaceT b Koupe kohaob nepecTaTb cacHMarbca h 
nepefiTH b B03MoacHoe (JiHHajibnoe cocroaHHe 6ejioro KapjiHKa 
c paAHycoM necKOjrbKo Tbican khjiomctpob h njioTHocrbio nopaA- 
Ka coTen tohh Ha Ky6nnecKHH caHTHMeTp. CymecTBOBaHHe 6e- 
jioro KapjiHKa rioAAepacMBaeTca orrajiKHBaHHeM MeacAy aaeicrpo- 
HaMH b ero BemecTBe, hto oOycaoBjieHo npHHijHnoM 3anpeTa 
IlayjiH. Mbi Ha6jiiOAaeM 6ojibiiioe hhcjio 6ejibix xapjmxoB. Oahhm 
H3 nepBbix 6bui otkpmt tot, hto oOpamaeTca BOKpyr CnpHyca, 
caMoft apxoft 3Be3Abi na hohhom ne6e. 

Bbuio AOKa3aHo, hto B03Moacen h Apyroft hcxoa aah 3Be3Abi, 
Macca KoTopoft Taxace He 6oJibiiie oAiioft-AByx Macc Cojiupa, ho 
xoTopaa 3naHHTejibHo Menbine 6ejioro xapjiHxa. Taicne 3Be3Abi 


Toace o6a3anbi cbohm cymecTBOBaiiHeM oTTajiKHBanmo, o6y- 
cjioBjieHHOMy npHHAHnoM 3anpeTa IlayjiH, ho He MeacAy anercrpo- 
HaMH, a MeacAy neftTpoHaMH h npoTOHaMH. IIoTOMy ohh h Ha- 
3 biBaiOTca HeiiTpoHHbiMH. Ohh HMeioT b nonepeHHHxe ot 20 ao 
30 KHJioMeTpoB, a hx ruioraocTb cocTaBjiaeT MHJUinapAbi tohh Ha 
KyOHaecKHH caHTHMeTp. B to BpeMa, KorAa 6biJia npeACKa3aHa 
B03MoacHocTb cymecTBOBaHHH noAoOnbix o6beKTOB, HaOjiioAaTb 
hx He yAaBaaocb, Tax hto o6HapyacnjiH hx 3HaaHTejibHo no3AHee. 

C Apyroft CTopoHbi, 3Be3Abi, Macca xoTopwx Bbirne npeAejia 
HaHApacexapa, oacHAaeT ne3aBHAHaa ynacTb, xorAa hx HAepHoe 
TonjiHBo noAxoAHT x xorajy. HuorAa ohh B3pbiBax)Tca hjih bh- 
6pacbiBax)T aoct3tohho BemecTBa, hto6m Macca hx ynajia HHace 
xpHTHHecxoro npeAejia; ho TpyAno noBepHTb, hto Taxoe cjiyna- 
eTca BcerAa, cxojib 6bi Bejmxa hh 6biJia 3Be3Aa. OTxyAa eft 3HaTb, 
hto HaAO cxHHyTb Bee? IlycTb Aaace xaacAoft 3Be3Ae yAaeTCH no- 
TepaTb Heo6xoAHMyx) Maccy — hto npoH3oftAeT, ecjra AonojiHH- 
TejibHaa Macca npH6aBHTca x OejioMy xapjinxy hjih neftTpoHHofi 
3Be3Ae, 3acT3BHB hx BbiftTH 3a npeAeJi HaHApacexapa? OacHAaeT 
jih hx xojuianc, cacarae ao OecxoneHHoft hjiothocth? 

3AAHHTT0H 6bIJI IIIOXHpOBaH 3THMH CJieACTBHHMH H OTXa3aJI- 
ca noBepHTb b pe3yjibTaTbi HaiiApacexapa. IIpocTO neB03MoacHo, 
AyMaa oh, hto6h 3Be3Aa cacanacb ao pa3MepoB tohxh. TaxoBo ace 
6biao MiieiiHe OojibiiiHHCTBa ynenbix. CaM SftnniTeftH oriyOjiH- 
xoBaa CTaTbK), oSbaBJiaBiuyx) neB03MoacHbiM yMeHbmeHHe 3Be3A 
Ao nyjieBbix pa3MepoB. HeripnaTHe xoa/ier, ocoOeHHo 3aahht- 
Tona — ne Tojibxo ObiBiuero Hay^moro pyxoBOAHTeaa, ho h Be- 
Aymero aBTopHTeTa b o6jiacTH CTpoeHna 3Be3A, — BbiHyAHJio 
HaHApacexapa ocTaBHTb H36paHHoe HanpaBJieHne HCCJieAOBaHHft 
h 3aHHTbca ApyrHMH npoOaeMaMH acipoHOMHH. OAHaxo, xorAa 
b 1983 r. ero yAOCTOHJin Ho6eaeBcxoft npeMHH, sthm oh 6mji 
o6a3aH (no xpaftHeft Mepe, oTHacrH) CBoeft paHHeft pa6oTe o npe- 
Aejibiibix Maccax xojioahmx 3Be3A- 

HaHApacexap noxa3aji, hto OTTajiKHBaHHe, oOycjioBjienHoe 
npHHpHnoM 3anpeTa, ne MoaceT npeAOTBpaTHTb xojuianc 3Be3A, 



44 


CTMBEH XOKMHr 


HEPHblE flblPbl 


45 


HbH Macca npeBbimaeT BbiAHCAemibiH hm npeaeji. Ho cyAb6a, 
oacHAaiomaa xaKHe MaccHBiibie 3Be3Abi b cootb6tctbhh c o6meft 
TeopHeii oTHocHTeAbHOCTH, ocTaBajiacb HeBbincHeHHOH BnjioTb 
ao 1939 r., Kor^a 3Ty 3a^any peuiHJi moaoaoh aMepmcaHCKHii 
(J)H3 hk Po6epT OnneHrefiMep. H3 ero pacAeTOB, oAHaico, Bbrreica- 
AO, ATO He CTOHT OACHAaTb HHKaKHX o6o3pHMbIX nOCAeACTBHH, 
KOTopwe MorjiH 6bi 6biTb oOHapyaceHbi TejiecKoriaMH Toro Bpe- 
MeHH. BcKope B ropaa MHpoBaa BOHHa 3acTaBHjia OiirieHreHMe- 
pa nepeioiiOHHTbCH Ha co3AaHHe aTOMHoft 6 om6h. A nocjie bohhh 
ripo6jieMa rpaBHraijHOHHoro KOJiJianca 6bijia HaAOAro 3a6biTa, 
nOCKOJIbKy B TO BpeMH 6ojIbIIIHHCTBO (})H3HKOB HHTepecoBa- 
Aocb npoHCxoA»mHM b MacmTa6ax aTOMa h ero ha pa. OAHaKo 
b 1960-x it. HHTepec k KpynHOMacniTa6HbiM ripo6jieMaM acrpo- 
HOMHH H KOCMOJIOrHH OACMA 6jiarOAapH 3HaHHTeAbHOMy pOCTy 
KOAHHeCTBa aCTpOHOMHHeCKHX Ha6jIIOAeHHH H paCHIHpeHHK) HX 
AHana30Ha 3a cneT npHMeHeHHH hobhx TexHOAoraft. Pe3yAbTaTbi 
OnrieHreHMepa 6biAH oTKpbiTbi 3aHOBo h pa3BHTbi nejibiM paaom 
Apyrax yneHbix. 

KapTHHa, BbiTeKaioman H3 pa6oTbi OnrieHreHMepa, TaKOBa. 
rpaBHTapHOHHoe none 3Be3Abi oTKAOHneT TpaeKTopHH jiynen 
CBeTa b npocTpaHCTBe-BpeMeiiH ot Tex, KOTopwe ohh hmcah 6bi 
B OTCyTCTBHe 3Be3AbI. CBeTOBbie KOHyebI, KOTOpbie OTo6paaCaiOT 
nyTH b npocipaHCTBe h BpeMeHH CBeTOBbix HMriyjibcoB, ncny- 
meHHbix H3 hx BepniHHbi, b6jih3h noBepxHOCTH 3Be3A cjierxa H3- 
rnOaioTCH «BOBHyrpb». 3to npocAeacHBaeTcn b H3ra6aHHH CBeTa 
AaAeKHX 3Be3A BO BpeMH COAHeHHOrO 3aTMeHHH. IIo Mepe CACaTHH 
3Be3AH rpaBHTaiiHOHHoe nojie Ha ee noBepxHOCTH CTaHOBHTCH 
Bee 6oAee MomHbiM h yBeAHAHBaeTcn creneHb H3rn6a CBeTOBbix 
KOHycoB. CBeTy Bee TpyAHee ycKOAb3HyTb ot 3Be3Abi, h AaJieKoMy 
Ha6jnoAaTejno oh KaaceTcn Bee cjia6ee h KpacHee. 

B more, KorAa 3Be3Aa cacaaacb ao HeKOToporo KpHTiraecKoro 
paAHyca, rpaBHTaijHOHHoe none Ha ee noBepxHOCTH o 6 peTaeT 
orpoMHyio MomHocTb, H3-3a nero CBeTOBbie KOHycw nacrojibKO 
CHAbHO H3ra6aiOTCH B HaiipaBJieHHH 3Be3AbI, ATO CBeT Aa^IbHie 


Boo 6 me ne MoaceT pacnpocTpaHHTbcu. B cootb6tctbhh c TeopHeir 
OTHocHTejibHOCTH hhato He Moacer riepeMemaTbcn 6 biCTpee CBeTa. 
A 3HaHHT, ecAH yac CBeTy ne yAaerca BbipBaTbca H3 AOByuiKH, sto 
He AaHo h neMy-AH 6 o HHOMy. Bee 6 yAeT npHTHHyro Ha3aA rpaBH- 
TapHoHHbiM noAeM. Tax ato cymecrByeT coBorcynnocTb co6mthh, 
o 6 AacTb npocTpaHCTBa-BpeMeiiH, H3 KoropoH hhato ne cnoco 6 Ho 
Bbi 6 paTbca, ato6m AOCTHAb yAajieHHoro na 6 AiOAaTeAa. 3Ty 06 - 
AacTb Mbi ceroAHH na3biBaeM nepHon Abipon. A ee rpaiiHpy — 
ropH30HTOM co6mthh. OHa coBnaAaeT c TeM MecTOM, HanHHaa 
c KOToporo CBeTOBbie Aynn ne Moiyr BbipBaTbca H3 nepHon Abipw. 

/J,AA noHHMaHHH TOTO, ATO Mbi yBHACAH 6bl, eCAH 6bl MOTAH 
Ha6AK)AaTb 3Be3AHblii KOAAanC H {J)OpMHpOBaHHe AepHOH Abipbl, 
CAeAyeT BCnOMHHTb, ATO B TeopHH OTHOCHTeAbHOCTH HeT a6co- 
AioTHoro BpeMeHH. KaacAHH Ha6AK>AaTeAb HMeeT cboh co6cTBeH- 
Hbifi CAeT BpeMeHH. /J,aa iiaxoAAHjerocri Ha 3Be3Ae BpeMH 6yAeT 
oTAHAaTbca ot BpeMeHH yAaAeHHoro Ha6AiOAaTeAa H3-3a bahh- 
HHH rpaBHTapHOHHOrO nOAH 3Be3AbI. (3tOT 3(J)Cj)eKT MOACeT 6bITb 
H3MepeH Ha 3eMAe b xoAe SKcnepHMema c AacaMH, pacnoaara- 
KMAHMHCH Ha BepiHHHe H B03Ae OCHOBaHHH BOAOHanopHOH 6aiHHH.) 
IIpeAnOAOACHM, ATO OTAaHHHblH aCTpOH3BT KaACAyK) CexyHAy — 
no ero AacaM — HiAeT cnniaA c noBepxnocTH KoA/iaricnpyiomeH 
3Be3Abi Ha 6opT KocMHAecKoro Kopa6AH, KOTopbift orn6aeT 3Be3Ay 
no KpyroBoii op6nTe. B Kaxon-To MOMeiiT, AonycTHM b OAHHiia- 
ApaTb no ero AacaM, paAHyc cacHMaiomeHCH 3Be3Abi CTaHOBHTca 
MeHbine KpnTHAecKoro, npn kotopom rpaBHTannoHHoe noAe ycn- 
AHBaeTCH HaCTOAbKO, ATO CHTHaAbl 6oAbIIie yxce He AOCTHraiOT 
Kopa6AH Ha op6me. 

JIioah Ha 6opTy KopaOAn otmctht, ato no Mepe npn6AHAceHHa 
1 1 AacoB HHTepBaAbi MeacAy nocAeAOBaTeAbHbiMH cnruHAaMH 
acTpoHaBTa CACAaioTca Bee /piHHHee h AAHHHee. BnpoAeM, 3<}xJ)eKT 
6 yAeT He3HaAHTeAeH ao 10:59:59. MeacAy CHraanaMH, onipaBAeH- 
hhmh no AacaM acTpoHaBTa b 10:59:58 h 10:59:59, aah Ha6Aio- 
AaTeAeii Ha op6nTe npoftAeT AyTb OoAbine cexyHAbi, ho CHraana, 
noAaHHoro b 11:00:00, npHinaocb 6bi oacnAaTb BeAHo. CBeTOBbie 
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bojihm, Hcnymennbie noBepxnocTbio 3 Be. 3 /ibi Meac/iy 10:59:59 
h 11:00:00 — no nacaM acTponaBTa, 6 y^yT pacnpocrpaiHiTboi b 
Tenenne Becxoiiennoro nepno^a BpeMenn no BneHaTjieiiHio Tex, 
kto ocxajica Ha xopafwie. 

BpeMeHnon nuTepBaji MeacAy npn6biTneM nocjieAOBaTejib- 
Hbix bojih na 6opT KopaOjm 6y/ieT y/uimniTbcn n y/uinunTbcn, 
a CBeT 3Be3Abi — TiejiaTbca Bee Kpacnee n Tycxjiee. PaHo hjih no3A- 
ho 3BC34a noMepicHeT HacTOJibKO, hto yace He Oy^eT BMffaa c xopa6- 
jih. TojibKo n ocTaneTcn hto HepHaa /ibipa b KocMoce. 3Be3/ia 
TeM He MeHee npoAOJiaoiT oKa3bmaTb xaicoe ace, xax h npeacAe, rpa- 
BHTanHOHHoe B03fleHCTBHe na xopa6jib. IIoTOMy hto ona Bee eme 
BHflHMa c xopa6jia, no xpainieH Mepe b npHimnne. IIpocTO noA 
BjiHHHHeM rpaBHTapHOHHoro nojia CBeT ee npeTepneBaeT cTOJib 
3HaHHTeabnoe xpacnoe cMemenne, hto ona He BocnpHHHMaeTca 
opraHaMH HejioBenecxoro 3peiiHH. OAnaxo xpacnoe CMemenne 
He B03AeHCTByeT na caMO rpaBHTauHoiiHoe riojre. H xopa6jib npo- 
AoaacaeT xpyaorrb B03Jie HepnoH Abipbi. 

Pa6oTa, ripoAejiaHHaa PoAacepoM IIeHpoy30M h mhoio MeacAy 
1965 h 1970 rr., noxasajia, hto b cootb6tctbhh c o6mefi Teopneii 

OTHOCHTejIbHOCTH BHyTpH HepiIblX Abip AOJiaCHa CymeCTBOBaTb 
oco6aa TOHxa, CHiiryjiapHocTb c 6ecxoHeHiioH njioTiiocTbio Be- 
mecTBa. 3to oneiib HanoMnnaeT Bojibiiioh B3pbiB, iianajio Bpe- 
MeHH, C TOH JIHHIb pa3HHIjeH, HTO A^H KOJIJiailCHpyiOmeH 3Be3AbI 
h acTpoHaBTa sto 6buio 6bi kohhom BpeMenn. Bee 3aKOHbi Hameft 
HayKH h narna cnoco6HocTb npeACKa3biBaTb 6yAymee pa36nBa- 
iotch o CHuryjiapHocTb. BnponeM, na6jnoAaTejib, ocTaBiHHHca 
3a npeAeJiaMH Hepiioft Abipbi, ne HcnbrraeT Ha ce6e nocjieACTBHH 
xpaxa npeACxa3yeMocTH, noTOMy hto hh CBeT, hh xaxoH-HH6yAb 
hhoh cHTHaji ne MoaceT ripopBaTbca k HeMy H3 CHHryjiapiiocTH. 

3tot yAHBHTejibHbiii (JiaxT naAoyMHji PoAacepa Ilenpoysa 
npeAJioacHTb ranoTe3y xocMHHecxoH Heroypbi, xoTopyio Moacuo 
riepecJjpa^HpoBaTb cjieAyiomHM o6pa30M: «Bor ne TepnHT tojioh 
CH nryjiapHocTH». Mhbimh cjioBaMH, CHHryjiapHocTH, nopoacAae- 
Mbie rpaBHTanHOHHbiM KOJiJiancoM, B03HHKaioT TojibKo b MecTax 


BpoAe nepiibix Abip, rAe ohh 6 jiaronpHCTOHHo cxpHTbi ot nocTo- 
pOHHerO B 3 TJiaAa ropH 30 HTOM Co 6 bITHH. ECJIII 6 bITb TOHHbIM, 3 TO 
to, hto Ha 3 biBaeTca CJia 6 oft ranoTe 30 H xocmhhcceoh Hen 3 ypbi: 
OHa 3 aiHHmaeT Ha 6 jnoAaTejieH 3a npeAeJiaMH Hepiioft Abipbi ot 
Jiio 6 bix riocjieACTBiiH xpaxa npeACxa 3 yeMocTH, xoTopbiii nponc- 
xoaht BHyTpn CHHryjrapiiocTH. Ho 3to HHxax ne noMoaceT ne- 
cnacTHOMy acrpoHaBiy, xoTopbiii xaHyji b nepHyio Atipy. Iloma- 
AHT JIH Bor H ero CTblAJIHBOCTb? 

CymecTByer Hecxojibxo pemeHHH ypaBiieHHH o6meft TeopnH 
OTHOCHTejIbHOCTH, xoTopbie rio3BOJiaioT nauieMy acTponaBTy 
yBHAerb rojiyio CHHiyjwpHOCTb. Bmccto Toro hto6m yroAHTb b Hee, 
acTpoHaBT MoaceT nonacTb b Tax Ha3biBaeMyio xpoTOByio nopy 
h oxa3aTbca b Apyroii oOjiacra BcejieHHoib 3 to oTxpbiBajio 6bi 
6ojibiHHe B03MoacHocTH a^h nyTemecrBHH b npocrpaHCTBe h Bpe- 
MeHH, ho, x HecnacTbio, Taxne pemeHHH, noxoace, Moiyr oxa3aTbca 
BecbMa HeycTOHHHBbiMH. Maiieiimaa noMexa, Taxaa xax npncyT- 
cTBne acTpoHaBTa, cnoco6Ha H3MeiiHTb hx nacTojibxo, hto acTpo- 
HaBT He pa3rjiHAHT CHHryjiapnocTH, noxa He yroAHT b Hee, h ero 
BpeMa 3axoHHHTca. Hhmmh cjioBaMH, CHHryjiapnocTb BcerAa 
JieacHT b ero 6yAymeM h HnxorAa — b nponuioM. 

CnjibHbiH BapnaiiT rmioTe3bi xocMHaecxoft nen3ypbi noCTy- 
JiHpyeT, hto b peajiHCTHHecxoM peuieiiHH CHuryjiapnocTb BcerAa 
JieacHT hjih pejiHXOM b 6yAymeM (xax CHiiryjiapHocTH rpaBHTa- 
AHOHHoro xojuianca), hjih pejinxoM b npouuioM (xax BoJibrnoft 
B3pbiB). BecbMa xoTejiocb 6bi HaAeaTbca, hto tot hjih hhoh Ba- 
pHaiiT xocMHHecxoii peii3ypbi HMeeT cmmcji, nocxojibxy iiejib3B 
HcxjHonaTb, hto b6jih3h rojibix CHHiyjiHpHocTeH B03Moaciibi nyTe- 
mecTBHH b npomjioe. rioAoBiiaa B03MoacHocTb 3aMaHHHBa ajih 
HHcaTejieii-iJiaHTacTOB, oAHaxo ona osiianaeT, hto hh oahh hcjio- 
Bex He MoaceT 6biTb cnoxoeH 3 a cboio acH3iib. HexTo cnoco6en 
nonacTb b npomjioe h y6nTb xoro-jin6o H3 Bauinx poAHTejieft, 
xorAa Bbi eme He 3anaTbi. 

Ilpn (JiopMHpoBaHHH HepnoH Atipbi b pe 3 yjibTaTe rpaBHTa- 
AHOHHoro xojuianca Bee ABiiaceiiHH AOJiaciibi 6 biTb orpauHneiibi 
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SMHCCHeii rpaBHTaijHOHHbix bojih. IIoaTOMy cjie/iyeT oxcmaTb, 
mto /lOBOJibno CKopo aepnaa Abipa riepeii/ieT b ycTOHHiiBoe co- 
CTOHHHe. IlpHHHTO AVMaTb, mto 3To (JiHHajibiioe, CTamioiiapHoe, 
COCTOHHHe 3aBHCHT OT OCo6eiIHOCTeH o6beKTa, KOJUianC KOTOporO 
nopofliw MepHyio flbipy. Hepnan Abipa MoaceT HMeTb jno6yio 4>op- 
My h pa3Mep. Bojiee Toro, OHepTaHHH ee Moiyr 6biTb H3MeHHHBM- 
mh, nyjibcupyroujHMH. 

Kax 6bi to hh 6biJio, b 1967 r. b /lyOjmiie 6 m j ia ony6jiHKOBa- 
na CTaTbB Bepnepa Mspasjra, coBepiiiHBiiiaa nepeBopoT b H3y- 
MenHH aepiibix /ibip. Mspasjib noKa3aji, mto jno6aa neBpama- 
lomaaca aepnaa Abipa AOJiacua HMeTb HAeajibiiyio Kpyrjiyio hjih 
ctJjepHHecKyio <J)opMy. Bojiee toto, ee pa3Mep 33 bhcht jrniiib ot ee 
MaCCbl. B /leHCTBMTeJIbHOCTH OHa MOXCeT OriHCbIBaTbCB HaCTHHM 

pemenHeM ypaBHenHii SHHiUTeiina, H3BecTHHM c 1917 r., Kor^a 
Kapji IHBapmHHjibA o6ocnoBaji ero BCKope nocjie co3AaiiHH 
o6meii TeopHH oTnocHTejibHOCTH. IlepBOHaHajibHo pe3yjibTaTbi 
Mspasjia HHTepnpeTHpoBajiHCb mhothmh, b tom HHCJie h hm 
caMHM, KaK rio/iTBepjK/ieHHe toto, hto aepiibie /ibipbi aojokhm 
o6pa30BbiBaTbca TOJibKo npH cxcaTHH Teji, KOTopbie HMeiOT npa- 
BHjibnyio c(J)epHHecKyio (JiopMy. IIocKOJibicy b /leHCTBHTejibno- 
CTH HHKaKOe TejIO T3KOH (JlopMOH He o6jia^aeT, 3TO 3HaHHT, HTO 

b o6meM rpaBHTaiiHOHnoe oxaTwe aojkkiio npHBOAHTb k «rojibiM 
CHHryjiapHocTHM». BnponeM, HMejiacb h imaa HiiTepnpeTaijHH 
pe3yjibTaTOB Mspasjia, KOTopyio noAAepacHBajm b hbcthocth 
Po/PKep nenpoy3 h .ZJjkoh Yiuiep. Penb o tom, hto aepnaa Abipa 
AOJiacua BecTH ce6a uo/io6ho rnapHKy jkh/ikocth. ^aace ecjiH 
o6T>eKT HMeji Heojiepn aecKyio (JiopMy nepe/i KOJiJiaiicoM, nopo- 
Ahbhihm aepiiyio Abipy, ona npHMeT c(J)epHHecKHe oaepTaiiHa 

nOA AGHCTBHeM rpaBHTapHOHHblX BOJIH. Il03AHeHUIHe BblHHCJie- 
hhh noATBepAHJiH 3Ty TOHKy 3penHH, h ona nojiyHHjia o6mee 
npH3naHHe. 

BmBOAM H3pa3JIB OTHOCHJIHCb JIHUIb K HepublM AbipaM, B03- 

hhkuihm H3 iieBpamaiomiixcH Teji. Hcxoab H3 anajiorHH c rna- 
Phkom xchakocth, cjieAyeT oacnAaTb, hto aepHbie Abipbi, o6pa3o- 


BaBHiHeca npH KOJiJiance BpamaioiAHXCH Teji, He aojijkhm 6biTb 
HAeajIbHO KpyrjIbIMH. OhH AOJDKHbl HMeTb BAOJIb 3KBarOpa B3Ay- 
rae, o6pa30BaBHieeca H3-3a Bpamenna. He6oJibmoe B3AyTHe Ta- 
Koro Tnna Ha6jiioAae rcn na CojiHpe. Oho bo3hhkjio b pe3yjib- 
TaTe BpamenHH CojiHija BOKpyr ero och c nepnoAOM okojio 
25 3 eMHbix cyTOK. B 1963 r. H0B03ejiaHAeu, Poh Kepp noJiyaHJi 
Ajim HepHoii Abipbi pejibiH Ha6op peuienHH ypaBHenHii o6meH 
TeopHH oTHocHTejibnocTH, upHHeM 6ojiee o6iahx, neM pemeHHe 
niBappHiHJibAa. KeppoBCKHe aepiibie Abipbi BpamaiOTca c no- 

CTOHHHOH CKOpoCTbK), a HX pa3Mep H (J)OpMa OIipCAOJIMIOTCM HO 
KJIIOHHTejIbHO MaCCOH H CKOpOCTblO BpameHHa. IIpH HyjieBOH 
ckopocth BpameiiHM HepHbie Abipbi HMeiOT HAeajibHo Kpyrjiyio 
(JiopMy h pemenne AJia hhx coBnaAaeT c pemeHneM IIlBapp- 
uiHjibAa. OAHaKo ecjiH CKopocTb He paBHa Hyjiio, nepHbie Abipbi 
BbinyHHBaioTCH b 3KBaTopHajibiioH o6jiacTH. OTCioAa HanpauiH- 
BaeTCM ecTecTBemibiH bmboa: ecjiH nepnaa Abipa (JiopMnpyeTca 
3a cneT KOJiJianca Bpaiu;aiomerocn Tejia, to KOHeHHoe ee coctom- 
HHe oriHCbiBaeTCH pemeiiHMMH Keppa. 

B 1970 r. moh KOJiJiera h coy^iemiK no acnnpaHType BpeHAOH 
KapTep CAeJiaji nepBbiH uiar k AOKa3aTejibCTBy TaKoro BbiBOAa. 
Oh noKa3aji, hto, KOJib cxopo nocTOMHHo BpamaiomaacH HepHaa 
Abipa HMeeT ocb chmmctphh, hoao6ho BOJinicy, ee pa3Mepbi h 
(J)OpMa 33BHCMT TOJIbKO OT MaCCbl H CKOpOCTH BpaiAeHHH. II03A- 
Hee, b 1971 r., a Aoica3aji, hto jiio6aa CTanHoiiapno BpamaiomaH- 
ca aepnaa Abipa AeHCTBHTejibHo AOJiacHa HMeTb ocb CHMMeTpnH. 
HaKonep, b 1973 r. .ZJsbha Po6hhcoh h3 jioiiAOHCKoro KHHre- 
KoJiJieAJR, Hcriojib3ya Hauin c KapTepoM pe3yjibTaTbi, oKOHaa- 
Tejibno noATBepAHji, hto naui bmboa 6mji Bepen: TaKoro poAa 
aepubie Abipbi oriHCbiBaiOTca peineHiiHMH Keppa. 

TaKHM o6pa30M, nocjie ipaBHTannoHHoro KOJiJianca nepHaa 
Abipa AOJiacua BpamaTbca, ho He nyjibCHpoBaTb. Bojiee Toro, ee 
pa3Mepbi h (JiopMa 3aBncaT TOJibKo ot Maccbi h aacTOTbi Bpame- 
iina, ho hhk3k ne ot npnpoAbi o6beicra, KOJi/ianc xoToporo no- 
poAHji aepuyio Abipy. 3 tot bmboa no.TyaHji H3BecTHocTb b (fiopMe 
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MaKCHMbi «y yepnoH Abipbi neT bojioc». OHa no/i;pa3yMeBaeT, bto 
cweHb 6ojibuioe xoJiHHeci'Bo HHiJjopManHH o Tejie, KOTopoe koji- 
jiancHpoBajio, aobjkho rioTepHTbcn npn o6pa30BaHHH HepHoft 
Abipw, noTOMy hto riocjie 3Toro mh MoaceM H3MepHTb Jimiib ABa 
napaMeTpa Aamioro Tejia — Maccy h CKopocTb BpameHHB. 3Hane- 
HHe 3Toro 6yAeT noKa3aHo b cjieAyiomeH jiexijHH. TeopeMa o tom, 
bto «MepHbie Abipw He HMeioT bojioc», o6jicwaeT 6ojibiiiHM npaxTH- 
necKHM 3HaHenHeM, h6o pe3Ko orpaHHHHBaeT hhcjio pa3HOBHA- 
HOCTeii HepHbIX Abip. CTaHOBHTCB B03M03KHbIM AeTaJIbHOe MOAe- 
jinpoBaHHe o6beKTOB, KOTopbie MoiyT coAepjKaTb nepHbie Abipbi, 
h cpaBHeHHe npeAcxa3aHHH sthx MOAejieft c Ha6jirc>AeHHBMH. 

HccjieAOBaHHe nepHbix amp npeACTaBBaeT co6oh aobojimto 
peAKHii b HCTopHH HayKH cjiyqaft, KorAa TeopiiB 6buia Bbipa6oTa- 
Ha b MejibHaftmHx AeTa/iax xaic MaTeMaTiwecxaa MOAejib 3aAOJiro 
AO toto, Kax ee npaBHjibHocrb noATBepAiiJiH Ha6aioAeHHa. Kohch- 
HO, 3TO o6cTOBTejIbCTBO CJiyBCHJIO OCHOBHbIM apiyMCHTOM CKen- 
THKOB. Kax MOBCHO BepHTb B peaJIbHOCTb o6l>eKTOB, CymeCTBOBa- 
HHe KOTOpbIX riOATBepjKAaeTCH TOJIbXO BbIHHCJieHHHMH, OCHOBaH- 
HbIMH Ha COMHHTejIbHOH o6meft TeopHH OTHOCHTejIbHOCTH? 

OAHaxo b 1963 r. MapTeH IIImhat, acTpoHOM o6cepBaTopHH 
MayHT-IIajioMap b KajiH(J)opHHH, o6HapyacHji cjia6bift, HanoMH- 
HaiOHIHH 3Be3Ay o6beKT B HanpaBJieHHH HCTOHHHXa paAHOBOJIH, 
nojiyHHBHiero o6o3HaneHHe 3C273 (noTOMy hto oh ctoht noA 
HOMepoM 273 b TpeTbeM Bbinycxe KeM6pHAJXcxoro xaTajiora 
paAHOHCTOHHHKOB). H3MepHB xpacHoe CMemeHHe HOBOTO o6-b- 
eKTa, IIImhat o6Hapy»CHji, hto oho cjihiukom bcjihko abb toto, 
HTo6bi ero mobcho 6buio npraincaTb aghctbhio rpaBHTaimoHHoro 
no jib. Ecjih 6bi xpacHoe CMemeiiHe HMeao rpaBHTau,HOHHyio 
npHpoAy, o6T>exT oxa3ajica 6bi HacTOJibxo MaccHBHbiM h 6jih3- 
xhm x HaM, hto omymaBocb 6bi ero bjihbhhc Ha op6HTajibHoe 
ABHXceHHe njiaHeT Cojihchhoh chctcmm. 3to 3acTaBJiBJio npeA- 
riojioacHTb, bto xpacHoe CMemeHHe Bbi3BaHO pacuinpeHneM Bce- 
jieHHoft, a 3HanHT, o6T>exT pacriojiaraeTCB oaeHb Aaaexo ot Hac. 
A abb Toro hto6m Mbi MorjiH ero BHAeTb Ha CTOJib 6ojibuioM pac- 


CTOHHHH, OH AOJIBCeil 6blTb HCXJHOHHTejIbHO HpXHM H H3JiyHaTb 
orpoMnoe xojiHHecTBo sneprHH. 

EAHHCTBeHHbIM MbICJIHMbIM MexaHH3MOM, CnOCo6HbIM Bbl- 
pa6aTbiBaTb CTOjibxo sneprHH, ripeACTaBjiHJiCH rpaBHranHomibiH 
xojuianc, ho He oTAeJibnon 3Be3Abi, a Been peHTpajibiioH o6jia- 
cth rajiaxTHXH. IIo3AHee 6biJi o6HapyaceH pejibift p ba noAo6nbix 
XBa3H3Be3AHbIX o6l>eXTOB, HJIH XBa3apOB, H y Bcex HHX OTMena- 
jiocb 6cwibmoe xpacnoe CMemeHHe. Ho Bee ohh HaxoABTCB cjihiii- 
KOM Aajiexo H CJIHIHXOM CJIOBCHbl ABB Ha6aiOAeHHH, XOTOpbie Mor- 

jih 6bi AaTb y6eAHTejibHbie Aoxa3aTejn>cTBa cymecTBOBaHHB nep- 

HblX Abip. 

CjieAyramee o6naAeacHBaiomee CBHAeTejibCTBo Toro, bto nep- 
Hbie Atipbi Bce-TaxH cymecTByioT, noBBHJiocb b 1967 r., xorAa 
acrinpanTxa KeM6pHABCcxoro ynHBepcHTeTa /(acocejiHH Bejui 
o6HapyxcHJia, hto nexoTopbie He6ecHbie o6i>exTbi H3JiyaaioT pe- 
ryjiBpHbie HMnyjibCbi paAHOBOJIH. nonana/iy /(acocejiHH h ee na- 
y^iHbiH pyxoBOAHTejib 3htohh XbiOHrn Aaace pemujiH, mto, bo3- 
MOBCHO, HMH yCTaHOBJieH XOHTBXT C HHOnjiaHeTHOH HHBHJIH3aUH- 
eii b Apyroft rajiaxrHxe. B caMOM ACJie, b homhhd, xax, AoxnaAbiBaa 
Ha ceMHHape o CBoeM oTxpbrran, ohh o6o3HaHHJin nepBbie neTbipe 
o6HapyacenHbix hmh HCTOMHHxa a66peBHaTypoH LGM 1-4, rAe 
LGM o3Hanajio Little Green Men — Majienbxne 3ejienbie nejio- 
BenxH (xax npHHBTO 6biJio na3biBaTb HuonjiaHeTBH). 

B xoHpe xohaob, oAnaxo, h ohh, h Bee ocrajibHbie ripHinjiH 
x MeHee poMamnnecxoMy BbiBOAy, bto sth o6i>exTbi, Ha3BaHHbie 
nyjibcapaMH, npeACTaBJiBioT co6oh BpamaromnecB HeihpoHHbie 
3Be3Abi. Ilyjibcapbi ncnycxaioT HMnyjibCbi paAHOBOJIH b pe3yjib- 
TaTe cjioBcuoro B3aHMOAencTBHB hx MarHHTHbix rioJieH c oxpy- 
BcaiomeH MaTepHeii. 3to 6biJia ruioxaa HOBOCTb abb aBTopoB xoc- 
MHHecxHX 6oeBHXOB, ho 6oj[biuoe yTemeuHe abb neMHornx y^ie- 
hmx, BepHBniHX b to Bf)eMB b Mepubie Abipbi. H nepBoe peajibHoe 
CBHAeTejibCTBo Toro, bto HeiiTpoHHbie 3Be3Abi cymecTByioT. Pa- 
AHyC HeHTpOHHOH 3Be3AbI — OXOJIO 15 XHJIOMeTpOB, MTO JIHmb B 
Hecxojibxo pa3 6oBbine xpHTHnecxoro paAnyca, ripn kotopom 
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3Be3fla CTaHOBHTCH MepHOH /IbipoH. EcJIH OflHa 3Be3/ia MOACeT 
cacaibca ao crojib Maabix pa3MepoB, pe3oiiHo oacnAaTb, hto h Apy- 
rne 3Be3Abi cnoco6iibi yMeHbiiiHTbca Aaace ao euje MeHbiUHX pa3- 
MepOB H CTaTb HepHbIMH AbipaMH. 

Kax MoaceM Mbi HaaeaTbca oOnapyacHTb aepHbie Abipbi, ecAH 
ohh no onpeAeAenrao ne ncnycxaiOT HHKaKoro CBeTa? 3to Aaace 
He noHCKH aepHOH koiiikh b TeMiioft KOMHaTe — sto noHCKH aep- 
HOH KOniKH B yTOAbHOH HMe! K CHaCTbK), CnOCo6 eCTb, nOCKOAb- 
Ky, Kax yKa3biBaji eme ,/Jacoh Mhhcaa b CBoeft«riepBonpoxoAae- 
ckoh» cTaTbe 1783 r., aepHaa Abipa OKa3biBaeT rpaBHTaimoHHoe 

B03ACHCTBHe Ha 6AH3AeACaiIIHe o6l>eKTbI. AcTpoHOMbI BbIHBHAH 
peAblH pHA CHCTeM, B KOTOpbIX ABe 3Be3AbI ABHACyTCH OAHa BO* 
KpyrApyrofi, CBa3aHHbie rpaBHTaimeH. Ohh Taxace ofmapyacHAH 
cHCTeMbi, b KOTopbix eAHHCTBeiiHaa BHAHMaa 3Be3Aa o6pamaeT- 
ca BOKpyr HeBHAHMoro KOMnaHbOHa. 

KoHeHHO, H€Ab3A C XOAy yTBepaCAaTb, HTO 3TOT KOMnaHbOH — 
aepHaa Abipa. Bo3moacho, sto npocTo 3Be3Aa, CBeT KOTopoii He- 
AOcraTOHno apoK aah Toro, hto6m Mbi MornH ee Ha6AK>AaTb. Oa- 
HaKO HeKOTOpbie H3 TaKHX CHCTeM (nanpHMep, X-l B C03Be3AHH 
JIe6eAb) aBAaioTca Taxace oaeiib moiahhmh HCTOHHHKaMH peHT- 
reHOBCKoro H3AyaeHHH. HaHAyamee o6T>acHeHHe sToro (JjeHOMe- 
Ha 3aKAioaaeTca b tom, hto peHTrenoBCKne Ayan HcriycKaioTca 
MaTepHeii, BbiOpomemioH c noBepxHOCTH bhahmoh 3Be3Abi. Ila- 
Aaa b HanpaBAeHHH HeBHAHMoro KOMnaHbOHa, oHa npnoOpeTaeT 
cnHpaAbHoe ABHaceHHe, — KaK BOAa, ycTpeMAaiomaaca b cahb 
BaHHbi, — oaeHb CHAbHo pa3orpeBaeTca h HcnycKaeT pemreHOB- 
CKne Ayan. HtoOm noAo6Hbiii MexaHH3M pa6oTaA, HeBHAHMbift 
o6T>eKT AOAACeH 6bITb OaeHb MaAeHbKHM — TBKHM, KaK 6eAbIH 
KapAHK, HeftTpoHHaa 3Be3Aa hah aepHaa Abipa. 

HraK, H3 Ha6AK>AaeMoro ABnaceHiia bhahmoh 3Be3Abi moacho 
BbiBecTH MHHHMaAbHo B03MoacHyio Maccy HeBHAHMoro o6i>eKTa. 
HanpnMep, b CHCTeMe JIe6eAb X-l hcbhahmoc TeAo no Macce 
npHMepHO b rnecTb pa3 npeBocxoAHT Harne CoAHpe. CorAacHo 
BbiBOAaM HaHApaceKapa, sto cahihkom mhoto aah Toro, hto6m 


HeBHAHMKa 6bIA 6eAbIM KapAHKOM. Oh CAHIHKOM BeAHK H AAH 

HeHTpoiiHOH 3Be3Abi. A 3HaaHT, sto aoaachs 6biTb aepHaa Abipa. 

CymecTByioT h Apyrne moabah aah o 6 T>acHeHHa (JieHOMeHa 
Jle 6 eAH X-l, He BKAionaioiAHe b ce 6 a aepiibie Abipbi, ho Bee ohh 
AOBOA bHO HaTHHyTbl. IIpHCyTCTBHe B 3TOH CHCTeMe HepHOH Abipbi 
KaaceTca eAHHCTBemibiM pa3yMHbiM o 6 i>HCHeHHeM Ha 6 AK>Aae- 
Mbix oco 6 eHHocTeH. HecMOTpa Ha sto, a 3aKAioHHA napn c Kh- 
noM Tophom H3 Ka.TH(})opHHHCKoro TexHOAornaecKoro hhcth- 
Tyra o tom, are b AeHCTBHTeAbiiocTH JIe 6 eAb X-l He coAepacHT 
aepnoH Abipbi. JXnsi MeHa sto CBoero poAa CTpaxoBKa. 51 mhoto 
pa 6 oTaA HaA npo 6 AeMoft aepHbix Abip, h Bee moh TpyAbi noftAyr 
npaxoM, ecAH OKaaceTca, aTo aepHbix Abip He cyipecTByeT. Ho 
ecAH aepnoH Abipbi b CHCTeMe JIe 6 eAb X-l He OKaaceTca, a xotb 
OT aacTH yTenrycb, BbinrpaB napn h rioAyanB aeTbipexroAHanyio 
rioAriHCKy Ha acypHaa Private Eye. Ecah ace aepHaa Abipa TaM 
ecTb, Knn 6 yAeT 6 ecnAaTno noayaaTb Penthouse, ho Bcero AHim> 
toa, noTOMy hto KorAa Mbi 6 nAHCb 06 3aKAaA b 1975 r., to 6 mah 
H a 80 % yBepeHbi, aTo aepHaa Abipa b co3Be3AHH Jle6eAb HMeeTca. 
CeroAHH, a 6 bi CKa3aA, Mbi yBepeHbi b stom Ha 95 %, OAHaKO Ham 
cnop eme He pa3pemeH. 

CBHAeTeAbCTBa cymecTBOBaHHa aepHbix Abip o 6 HapyacHBa- 
K)Tca b peAOM paAe 3Be3AHbix CHCTeM Hameii ra/iaKTHKH, a Taxace 
b peHTpax Apyrnx raaaKTHK h KBa3apoB, rAe aepHbie Abipbi, no- 
BHAHMOMy, ropa3AO KpynHee. ^onycTHMo Taxace paccMaipHBaTb 
B03MoacHocTb Toro, hto cyipecTByiOT aepHbie Abipbi, Macca koto- 
pbix 3HaaHTeAbHo MeHbme Maccbi Hamero CoAHiia. Ohh He mo- 
ryT 6biTb ciJiopMHpoBaHbi b pe3yAbTaTe rpaBHTapHOHHoro koa- 
Aanca, nocxoAMcy hx Maccbi HHace npeAeAa HaiiApaceicapa. 3Be3- 
Abl CTOAb MaAOH Maccbi CIIOCoOhM COnpOTHBAHTbCH C 06 cTBeHHOH 
rpaBHTapHH Aaace nocae Toro, xax ncaepnaiOT Bee HAepHoe Ton- 
ahbo. Tax hto MaaoMaccHBHbie aepHbie Abipbi Moiyr (JiopMHpo- 
BaTbca, TOAbKO ecAH MaTepua AocraraeT orpoMHon haothocth, 
cacaTaa oaeHb 6 oAbmnM BuemuHM ABBAeHHeM. TaKHe ycaoBHa 
B03HHKai0T, HanpHMep, npH B3pbIBe CBepXMOIAHblX BOAOpOAHbIX 
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6om6. OH3HK .ZJjXOH Ynjiep KaK-TO noACHHTaJI, HTO, eCJIH B3HTb 
bcio raacejryio BOAy, coAepjxamyiocfl bo Bcex oKeaHax Miipa, mojx- 
ho co3^aTb BOAopoflHyio 6oM6y, xoTopaa HacTOJibKo cojxmct Ma- 
Tepmo b peHTpe, mto B03HHKHeT aepHaa Abipa. K necnacTbio, ne 
OCTaHeTCH HHKOrO, KTO Mor 6bl 3T0 yBHAeTb. 

Bojiee peajiHCTHHHoii BbirjiaAHT BosMoaciiocTb Toro, mto Ma- 
jioMaccHBHbie aepubie Abipw bo3hhkjih ripn bmcoxhx TeMnepaiy- 
pax h AaBJieHHax Ha caMOM pamieM sxane sbojiiohhh BcejieHHoii. 
IIoAo6Hoe Morjio cjiyaHTbca, ecjiH MOJioAaa Bceaennaa ne 6 buia 
coBepmeHHo rjiaAKoii h oahopoahoh, noTOMy hto TorAa ne 6 oJib- 
Hine o 6 jiacTH c njioTHocTbio Bbirne cpeAneft MorjiH 6 biTb cacaTbi 
TeM caMbiM o6pa30M, xaxoii Heo 6 xoAHM ajih o6pa30BaHHH nep- 
Hbix Abip. Ho Mbi 3 naeM, hto aojijxhw 6 bijiH cymecTBOBaTb He- 
KOTopbie neoAHopoAHOcra, noTOMy hto b nparaBHOM cjiy^iae Aa5Ke 
b HbiHeimnoK) srioxy bo BcejieHHoii Bee eipe na 6 jnoAajiocb 6 bi HAe- 
ajiwio paBHOMepnoe pacnpeAeJieiiHe MaTepHH bmccto ee cxonae- 
hhh b 3Be3Aax h rajiaKTHKax. 

/J,eiicTBHTejibHo jih HepaBHOMepnocTH, Tpe 6 yeMbie Rjm 06 - 
paaoBaHHa 3Be3A h rajiaxTHX, MorjiH npHBecTH k (JiopMHpoBaHino 
3HaHHTejibHoro HHCJia Taxux nepBHHHbix nepiiwx Abip, 33bhcht 
ot ycjioBHH, KOTopbie HMejiH MecTo na pamieM STarie pa3Birran 
BcejieHHoii. TaK hto ecjiH naM yAacTca ycTaHOBHTb, CKOJibKo 
riepBHHHbix aepubix Abip cymecTByeT HbiHe, Mbi MHoroe y3iiaeM 
o caMbix pamiHX STariax ee CTanoBjieiiHH. IlepBHHHbie aepHbie 
Abipw c Maccoii 6 ojiee MHJumapAa tohh (TaxoBa Macca KpynHoii 
ropbi Ha 3eMJie) Moiyr 6 biTb BbiHBjieHbi tojibko no hx rpaBHTa- 
HMOHHOMy B03AGHCTBHK) Ha BHAHMyiO MaTepHK) HJIH Ha paCHIHpe- 
HHe BcejieHHoii. OAHaxo, xax bh y3iiaeTe H 3 cjieAyioiAeii jiexijHH, 
aepiibie Abipw He Tax yac nepiiw, b xoHHe xohhob. Ohh Hcnycxa- 
bdt sjiexTpoMarHHTHoe H3JiyHeHHe, noAo 6 no narpeTbiM TejiaM, 
npHHeM TeM HHTeHCHBiiee, neM ohh Meiibiue. Tax hto napaAox- 
cajibHbiM o6pa30M MoaceT CTaTbca, hto o 6 napyacHTb ne 6 ojibiiiyio 
nepHjTO Awpy npoipe, neM xpynHyio. 


HETBEPTAH JIEKIJHfl 

HEPHblE flblPbl 
HE TAK Y)K HEPHbl 



ZIo 1970 r. moh HCCJieaoBaHHH b o6jiacra o6meft TeopHH ot- 
HOCHTejibHocTH 6hjih CKOHpeHTpHpoBaHbi Ha Bonpoce, cyme- 
CTBOBajia jih CHHryjiapHOCTb Bojrbiuoro EtepbiBa. Ho KaK-TO ho- 
n6pbCKHM BenepoM Toro ro^a, BCKope nocjie pojKAeHHH Moeft 
Aohkh JIioch, h 3aAyMajicH o nepHbix Abipax, ymiaAbiBaacb cnaTb. 
Moh 4)H3HHecKaa 6ecnoMomHocTb cymecTBeHHO 3aMeA^iHJia 
3TOT npopecc, TaK hto BpeMeroi Ha pa^AVMba xBaTaAo. B to Bpe- 
mh eme He cymecTBOBajio tohhoto onpeAeJieHHH toto, KaKHe 
tohkh npocTpaHCTBa-BpeMeHH jieacaT BHyTpn nepHoft Abipti, 
a KaKHe — BHe ee. 

51 yxce oOcyacAaji c PoA^cepoM IleHpoyaoM HAeio onpeAejie- 
HHH HepHOft Aiipw KaK COBOKynHOCTH Co6bITHH, H3 KOTOpoft He- 
B03M03KH0 yCKOJIb3HyTb Ha 6ojIbHIOe paCCTOHHHe. CerOAHH 3TO 
o6menpHHHToe onpeAeJieHHe. Oho 03HanaeT, hto rparoma nep- 
Hoft Atipbi (ropH30HT co6hthh) (J)opMHpyeTCH jiynaMH CBeTa, 
KOTopwe naHHiiaa c stoto MecTa He MoryT noKHHyTb nepHyio 
Atipy. Ohh ocTaioTCH b Heft HaBenHo h MenyTCH y Kpaa. 3to Bee 
paBHO hto yAHpaTb ot nojiHpeftcKHX, onepeAHB hx Ha mar, ho 
T aK HHKorAa h He oTopBaTbcn ot noroHH. 

BHe3anHo h noHHJi, hto nyra TaKHX CBeTOBbix Jiyneft He Mo¬ 
ryT c6jiHXcaTbCH, TaK KaK b npoTHBHOM cjiynae ohh HeH36eacHo 
riepeceKJiHCb 6bi. KaK ecjin 6bi yOeraromnft ot hojihhhh ctojik- 
Hyjicfl c ApyrnM 6erjienoM, yAnpaioiAHM b npoTHBonojioacHOM 
HanpaBJieHHH. 06a 6bum 6bi cxBaneHbi, a Jiynn — Te KaHyjiH 6bi 
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b nepHoft Awpe. Ho ecjin 6 w Jiynn noraoTiuia nepnaa Awpa, hx 
yace He 6 buio 6 bi Ha rpauHne. Tax hto jiynn Ha ropH30HTe co- 
6 hthh aojiachh ABHraTbCH napajuiejibno apyr Apyry hjih pa3- 
Aejibno. 

MoacHO Hcnojib30BaTb Apyryio aHaiioraio: ropH30HT co6w- 
thh, rpaiiHua nepHOH Abipw, HanoMHHaeT xpaft TeHH. 3 to xpaft 
CBeTa, yHOCHujeroca Ha AaJiexne paccTOHHHH, ho sto h xpaft cy- 
Mpaxa HeMHHyeMoft rn6ejrH. H ecjiH Bbi nocMorpHTe Ha Tera>, xo- 
Topyro npe;j,MeTbi or6pacbiBaioT b Jiynax HCTOHHHxa, yAaJienno- 
ro Ha 6ojibinoe paccTOHHHe, xax Cojinue, bbi yBHAHTe, hto Jiynn 
CBexa Ha xpaio He npH6jnoxaiOTai Apyr k Apyry. Ecjih Jiynn cBe- 
Ta, KOTopbie o6pa3yiOT ropH30HT co 6 mthh, HHxorAa He MoryT 
c6jIH3HTbCA, HJIOIAaAb T0pH30HTa Co6bITHH AOAXCHa OCTaBaTbCH 
nOCTOHHHOH HJIH yBejIHHHBaTbCH CO BpeMeHeM. OHa JIHUIb HH- 
KorAa He MoaceT coxpamaTbca, noTOMy hto b TaxoM cjiynae no 
xpaimeft Mepe HexoTopbie Jiynn Ha rpauHne AOJiacnw c 6 jih- 
3HTbCH. Ha caMOM AeJie 3Ta njiomaAb AOJiacHa yBejiHHHBaTbca 
bchxhh pa3, xoiyia BemecTBo hjih H3JiyneHHe nonaAaeT b nep- 
Hyio Awpy. 

npeACTaBbTe Taxace, hto abc nepiibie Awpw CTOJiXHyjiHCb h 
cjiHJiHCb, o6pa30BaB HOByx) HepHyio AJ>ipy. TorAa njiomaAb ropn- 
30HTa Co 6 bITHH BHOBb o6pa30BaHHOft HepHOft Abipbl 6 bIJia 6 bl 
6 ojn>me, neM y AByx hcxoahmx, BMecTe b3hthx. 3to cbohctbo «He- 
coxpamaeMocTH», npHcymee iuiomaAH ropH30HTa co 6 brmft, Ha- 
jiaraeT BaacHoe orpaHHHeHHe Ha bo3moachoc noBeAeHHe nepiibix 
Abip. H 6 bw Tax B036ya<AeH cbohm orxpbrmeM, hto noHTH He cnaji 
Toft HOHbK). 

Ha cjieAyioiAHH Aem> a no 3 BOHmi PoAacepy neHpoy 3 y. Oh co- 
rjiacHJicH co mhoh. Ha caMOM AeJie, a AyMaio, oh noA03peBaji 06 

3T0M CBOHCTBe IIJIOIAaAH. OAHaXO nOJIb30BaJICH HeCXOJIbXO HHbIM 
onpeAejieHHeM nepHoft Abipw. EMy npocro He npramio b rojioBy, 
hto 06a onpeAeJieHHH AAAyr oahh h Te ace rpaHHijbi HepHoft Abipw, 
ecjin OHa nepeuuia b CTauHOHapnoe coctohhhc. 


BTOPOft 3AKOH TEPMOflHHAMHKH 

HecoxpamaeMocTb njiomaAH HepHoft Abipw 3acTaBJineT 
BCnOMHHTb O nOBeAeHHH (J)H3HHeCXOH BeJIHHHHbl, Ha3bIBaeMoft 
amponHeft h cjiyacameft Mepoft neynopHAOHennocTH jno6oft ch- 
CTeMw. 06bweHHbiH onbiT noxa3WBaeT, hto 6ecnopnAox HMeeT 
cbohctbo HapacTan>, ecjin BeiAH npeAOCTaBJieHbi caMH ce6e; hto- 
6bl yBHAeTb 3TO, AOCTaTOHHO He HHHHTb HHHerO B AOMe. Mw MO- 
aceM co3AaBaTb nopnAox H3 6ecnopHAxa, HanpHMep, xorAa xpa- 
chm aom. OAHaxo 3to Tpe6yeT 3aTpaT anepniH, a 3HaHHT, yMem>- 
rnaeT xojiHHecTBo AocrynHoft HaM ynopHAOHennoH anepniH. 

Tonnaa (JiopMyjiHpoBxa AaHHoft hack hocht Ha3Baiiiie bto- 
poro 3axoHa TepMOAHHaMHXH. Oh nocTyjinpyeT, hto b H30JiHpo- 
BaHHoft CHCTeMe 3HTponHH co BpeMeHeM hhxotaa He yMeHbina- 
eTCH. Eojiee Toro, npn o 6 beAHHeHHH AByx chctcm aHTponHA 06 b- 
eAHHeHHoft cHCTeMw npeBwmaeT cyMMy aiiTponHft oTAeJibHwx 
CHCTeM. PaccMOTpHM b xanecTBe npHMepa CHCTeMy MOJiexyji ra3a 
b 3aMXHyTOM o 6 beMe. Mojiexyjiw MoacHo ynoAoSHTb xpomeHHWM 
6 HJibapAHbiM rnapaM, HenpepbiBHO crajiXHBaiomHMCA Apyr c Apy- 
tom h yAapaioiAHM b 6 opraxH cTOJia. npeAnojioacHM, hto H3Ha- 
najibHO Bee Mojiexyjiw co 6 paHw b jieBoft nacra cmxocth npn no- 
moibh neperopoAKH. Ecjih 3 aTeM neperopoAxy y 6 parb, ohh pac- 
npocTpaiiATCA no BceMy o 6 T>eMy, 3aHAB o 6 e nojiOBHHbi cmxocth. 
CnycTA HexoTopoe BpeMA ohh Bee MoryT cjiynafiHO oxa3aTbCA 
b npaBofi nojioBHHe hjih BHOBb coSepyTCA b JieBoft. Ho ropa3AO 
6 ojiee BepoHTHo, hto b o 6 enx nojioBHHax 6 yAeT npH6jiH3HTejibHo 
OAHHaxoBoe hhcjio MOJiexyji. Taxoe coctoahhc MeHee ynopAAO- 
neHHO hjih 6 oAee neynopAAOHenno, neM ncxoAHoe, xorAa Bee 
Mojiexyjiw pacnoAaraAHCb b oahoh nojioBHHe. B stom cjiynae ro- 
BopHT, hto aHTponHH ra3a noBbimaeTCH. 

A Tenepb npeACTaBbTe, hto H3HanajibHO hmciotca abc eMxo- 
cth: OAHa c MOJiexyjiaMH xncjiopoAa, Apyraa — a30Ta. Ecjih co- 
eAHHHTb eMXociH, yAajiHB neperopoAxy MeacAy hhmh, Mojiexyjiw 
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KHCJiopo/ia h a30Ta nanHyT cMeniHBaTbCA. Hepe3 HeKoropoe Bpe- 
ma b o6eHX eMKOCTHX, CKopee Bcero, 6y/ieT coAepAcaTbCA otho- 
CHTeJIbHO OflHOpO/piaH CMeCb KHCJIOpoaa H a30Ta. 3 tO COCTOAHHe 
6ymt MeHee ynopAAOHennbiM, a 3H3HHT, o6jia,naiomHM 6ojiee 
BbICOXOH SHTpOnHeft, HeM HCXOflHOe COCTOHHHe ZIByX OTZieJIbHbIX 
eMKocreft. 

BTOpoft 3aKOH TepMOflHHaMHKH 3aHHMaeT COBepmeHHO oco- 
6 oe MecTo cpe/iH Apyrax <J)H3HHecxHX 3aKOHOB. 3th Apyrne, Ha- 
npHMep 3aKOH BCeMHpHOro THTOTeHHH HblOTOHa, a6cOAK)THbI, 
TO eCTb BbinOJIHHKDTCH BCeTfla. BTOpoft ACe 3aKOH TepMOflHHaMHKH 
HOCHT BepOHTHOCTHblH XapaKTep, HHaHe TOBOpH, BbinOJIHHeTCH 
He Bcer/ia, ho b noAaBAAiomeM 6ojibiiiHHCTBe cjiynaeB. BepoAT- 
HOCTb Toro, hto Bee MOJieKyjibi ra3a nepe3 xaxoe-To BpeMH 6 yAyr 
oSHapyaceHbi b oahoh nojiOBHue cocy/ia, cocraBJineT mhoaccctbo 
MHJUIHapAOB K O/lHOMy, HO TaKOe MOACeT CAyHHTbCA. 

Ho ecjiH no6jiH30CTH ecTb nepnaA Abipa, napyuiHTb BTopoft 
33KOH ropa3zio npome: AOCTaTonno noMecTHTb b Hee nexoTopoe 
KOJiHHecTBo BemecTBa c bbicoxoh amponHeH (HanpHMep, cocyA 
c ra30M). IIojiHaH sHTponna BemecTBa BHe AbipM AOAxma noHH- 
3HTbCH. KoHeHHO, MOACHO CKa3aTb, HTO nOJIHaH SHTponHH, BKJIIO- 
naa 3HTponHK) BuyTpn HepHoft Abipw, He noiiAeT bhh3. Ho no- 
CKOJibKy He cymecTByeT cnoco 6 a 3arAAHyn> b nepHyro /ibipy, mbi 
hhkbk He CMoaceM opeHHTb 3HTponHK) BemecTBa BuyTpH Hee. 
noaTOMy 6mjio 6m xopomo, ecjiH 6m Hepnaa Abipa o 6 jia^ajia He- 
KOTOpblM CBOHCTBOM, n03B0JIHK)UlHM Ha 6 jHO/iaTejIHM CHapyACH 
HepHoft flbipbi cy/iHTb 06 ee SHTponHH; OHa AOAACHa B03pacTaTb 
bchkhh pa3, Korzia b nepHyio /u>ipy nona^aeT BemecTBo, necymee 
amponmo. 

CjieayH Moeft naee o tom, hto iuiomaAb ropH3oHTa co6mthh 
yBejiHHHBaeTCH, xorzia b nepHyro Abipy nonaAaeT BemecTBo, acnn- 
paHT H3 npHHCTOHa ,3,XCeHXo6 BeKeHHITeHH npe/UIOJIOHCHJI, HTO 
njioma/Hj ropH30HTa co6mthh moacct cjiyacHTb Mepoft SHTponHH 


HepHoft Abipbi. Kor/ia BemecTBo, Hecymee SHTponnio, nonaAaeT 
BHyrpb HepHoft /u>ipM, njiomaub ropH30HTa co6mthh yBejiHHHBa- 
eTCH, Tax hto cyMMapnaa amponHA BemecTBa BHe nepubix /rbi p 
h njioma/ib ropH30HTOB HHKor/ia He yMeHbmaTCH. 

Ha nepBbifi b3taaa, sto npeAnoAoxceuHe HCKTnonaeT Hapy- 
nieHHe BToporo 3axoHa TepMOAJfflaMHXH b 6ojibniHHCTBe cjiynaeB. 
Oahsko oho coAepxcHT cepbe3Hyio oniH6Ky: ecjiH HepHoft Abipe 
npncyma amponHA, to y Hee AOAACHa 6biTb Taxxce h TeMnepaiy- 
pa. MexcAy TeM <|)H3HHecxoe Tejio, TeMnepaiypa KOToporo OTAHHHa 
ot HyAH, aoaxcho HcnycxaTb H3JiyneHHe toh hah hhoh hhtchchb- 
hocth. Bee tot xce o6bmeHHbiH onbiT noACKa3biBaer hhm, hto, ecAH 
HaxaAHTb Konepry Ha orae, OHa nanneT CBeTHTbca xpacHMM h 
HcnycxaTb H3AyneHHe. Ho h TeAa c 6oAee hh3koh TeMnepaiy- 
poft Taxxce HcnycxaiOT ero; TOAbxo mm o6mhho stoto He 3aMena- 
eM, noTOMy hto oho onenb cAa6o. H3AynaTb ohh aoaachm ajih 
toto, hto6m He napyuiaAca BTopoft 3axoH TepMOAHHaMHXH. Tax 
hto nepHbie Awpbi aoaachm HcnycxaTb H3AyneHHe, ho no onpeAe- 
AeHHIO OHH He AOAACHM H3AyH3Tb HHHeTO. HoSTOMy npeACTaBAAeT- 
CA, HTO nAOmaAb T0pH30HTa Co6bITHH HepHOH Abipbl He MOACeT 
CAyACHTb MepOH ee SHTpOnHH. 

/^eHCTBHTCAbHO, B 1972 T. A HanHCaA CTaTbK) Ha 3Ty TeMy BMe- 
CTe c BpeHAOHOM KapTepoM h aMepnxaHcxHM xoAAerofi /Iachmom 
B apAHHbiM. Mm yxa3aAH, hto, HecMOTpA Ha Bee cxoactbo MeACAy 
SHTponHeft h nAomaAbio ropH30HTa co6mthh, cymecTByeT 3Ta ca- 
MaA, ABHO (J)aTaAbHaA CAOACHOCTb. /lOAACeH npH3HaTbCA, hto npH 
HanHcaHHH CTaTbH mhoio oTHacTH pyxoBOAHAo pa3ApaAceHHe 
npoTHB EexerairreKHa, nocxoAbxy a nyBCTBOBaA, hto oh HeBepHO 
HcnoAb30BaA Moe oTxpbiTHe, xacaiomeecA B03pacTaHHA nAomaAH 

r0pH30HTa Co6bITHH HepHbIX Abip. n03AHee, OAHaXO, BblACHHAOCb, 
HTO OH 6bIA B OCHOBHOM npaB, XOTA H Ha HeOACHAaHHMH AAA HeTO 

caMoro A3A- 
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H3JIYHEHHE HEPHbIX ZlblP 

B ceHT«6pe 1973 r. bo BpeMa noe3/uai b MocKBy a o6cyziHJi 
npoSjieMy HepHbix /p>ip c AByMH Be/iymHMH cobctckhmh cneiiH- 
aJIHCTaMH B 3TOH o6jiaCTH, HkOBOM 3ejIb/lOBHHeM H AjieKCeeM 
Grapo6HHCKHM. Ohm y6eaC/iajffl MeHH B TOM, HTO B COOTBeTCTBHH 
c npHHUHnoM HeonpeAeJienHOCTH KBanroBOH MexamiKH Bpama- 
To um pra nepHbie /ibipbi //ojiacHbi nopoac/iaTb h HcnycKaTb sjieMen- 
TapHbie nacTHiibi. H coraamajica c hx (|)H3HHecKHMH apiyMeHxa- 
MH, HO MHe He HpaBHJIHCb MaTCMaTHHeCKHe MeTOflbl, npH nOMOTHH 
Koropbix ohh paccHHTbiBajiH H3JiyHeHHe. nosTOMy a 3aHajica pa3- 
pa6oTKoft 6ojiee coBepmeHHoro MaTeMaTHHecKoro annapaTa, 
c KOTopbiM o3naKOMHJi cjiymaTejieii He<J)opMajibHoro ceMHHapa 
b OKC(J)op/ie b KOHpe Hoa6pa 1973 r. B to BpeMa a eme He npoH3- 
Bea pacaeTOB /via BbiacHeroia napaMeTpoB H3JiyaeHHa. H oacH/iaji 
oSnapyacHTb Jimiib H3JiyaenHe, npeACKa3aiiHoe 3ejib/ioBHHeM h 
CTapo6HHCKHM /via BpamaiomHxca HepHbix //bip. O/piaKO, npo- 
ZiejiaB BbiHHCJieiiHa, a o6napyacHJi, k co6cTBeHHOMy y/iHBJieHHio 

h /ioca/ie, hto //aace neBpamaioiHHeca aepiibie /o>ipbi //ojiacHbi no- 
poac/iaTb h HcnycKaTb Hacrai/bi c nocroHHHOH CKopocTbio. 

Bnaaajie a no/iyMaji, hto 3to cBa 3 aHO c oniH6oHHOCTbio npn- 
6jiHaceiiHH, Hcnojib 30 BanHbix mhoio npn pacneTe. H onacaaca, 
KaK 6bi EeKeHiHTeHH, y 3 HaB o mohx BbiBo/iax, He Hcnojib 30 Baji hx 
/Via 3 au/HTbi CBoeft n/ieH 06 3 HTponHH HepHbix //up, Koropaa MHe 
He upaBHJiacb. O/iHaKO neM 6ojibme a ziyMaji o6 stom, TeM cnab- 
Hee bo MHe Kpenjio y6eameHHe, hto Hcnojib 30 BaiiHbie npn6aH- 
aceiiHa npaBOMepHbi. OKOHnaTejibiio ace MeHa y6e//Hao b peajib- 
hocth H3JiyneHHa HepHbix /p>ip noaHoe cxo/ictbo cneicrpa ncnyc- 
KaeMbix hmh nacTHH co cneKTpoM H 3 JiyneHHa HarpeToro Tejia. 

HepHaa /p>ipa HcnycKajia Hacrai/bi b tohhocth c toh caMoft 
CKopocTbio, KOTopaa He AonycKaeT HapymeHHH BToporo 3aKOHa 
TepMO/lHHaMHKH. 


C Tex nop aHajiorHHHbie BbiHHCJieiiHa 6mjih noBTopeHbi /ipy- 
THMH Cnei/HaJIHCTaMH B pa3HOH (JlOpMe. H BCe OHH nOATBep/IH- 
jih, hto nepHbie Abipbi ziojiacHbi HcnycKaTb Hacrai/bi h H3Jiyne- 
HHe, KaK ecjiH 6bi ohh 6mjih HarperbiM tcjiom, Hba TeMneparypa 
3aBHCHT ot Maccbi nepHoft //bipbi: neM 6ojibine Macca, TeM HHace 
TeMneparypa. 3to HcnycKaHHe MoacHO TpaKTOBaTb cjie/iyioiiiHM 
o6pa30M: to, hto KaaceTca HaM nycTbiM npocTpaHCTBOM, b //eft- 
CTBHTejibHOCTH HHKor/ia He 6biBaeT coBepmeHHo nycTbiM, no- 
CKOJibKy 3to 03Hanajio 6bi, hto Bee nojia, Bic/nonaa rpaBmai/HOH- 
Hoe h 3/ieKTpoMarHHTHoe, //oaacHbi b tohhocth paBHaTbca Hyjiio. 
O/iHaKo HanpaaceHHOCTb jiio6oro nojia h cKopocTb ee H3MeHeHHa 
b H3BecTHOM CMbicjie no/ioSiibi nojioaceiiHio h ckopocth sjieMen- 
TapHOH nacTHi/bi. CorjiacHO npHHUHiiy neonpe/iejieHHocTH, neM 
TOHHee H3BecTHoe HaM 3naHenHe o/nioro H3 sthx napaMeTpoB, 
TeM MeHee tohhbim 6y//eT 3HaneHHe BToporo. 

TaKHM o6pa30M, b nycTOM npocTpaHCTBe nojie He MoaceT 
nocToaHHo b tohhocth paBHaTbca nyjiio, noTOMy hto Tor/ia mbi 
HMejiH 6bi cpa3y ABa tohhhx (paBHbix nyjiio) 3iiaHenHa conpa- 
aceHHbix Be/iHHHH — HanpaaceHHocTH no/ia h ckopocth ee H3Me- 
HeHHa. BMecTO stoto /lojiacua cyuiecTBOBaTb HeKoropaa mhhh- 
MaabHaa neonpe/iejieHHocTb, KBaHTOBaa (JuiyKTyapHa, b 3Hane- 
hhh HanpaaceHHocTH nojia. OayKTyai/HH MoacHO npe/icTaBJiaTb 
ce6e b bh m napbi Hacrai/ cBeTa hjih rpasHTai/HH, Koropbie b Ka- 
Koe-To BpeMa noaBJiaioTca BMecTe, pa3JieTaioTca b pa3Hbie cto- 
poHH, a 3aTeM CHOBa cxo/iaTca h anHHTHJiHpyiOT. 3th Hacrai/bi 
Ha3bIBaiOT BHpTyaJIbHbIMH. B OTJIHHHe OT peajIbHbIX HaCTHH, OHH 
He MoryT 6biTb nenocpe/icTBeiiHO 3aperHCTpHpoBaHbi //eTeKTO- 
poM ajieMeHTapHbix nacTHiv TeM He MeHee hx KocBeHHoe bjihh- 
HHe — Bpo/ie He6ojibmoro H3MeHeHHa snepniH aaeKTpoHHbix 
Op6HT H aTOMOB — MOaceT 6bITb H3MepeHO H COOTBeTCTByeT Teo- 
peTHHecKHM npeACKa3aiiHaM c 3aMeHaTeabHOH CTeneHbio toh¬ 
hocth. 
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no 3aKOHy coxpaneiiHa snepnin b Taxofi BHpTyaAbHoft nape 
oflHa nacTHna AOA5KHa oSaanaTb nojioJKurejibHon snepraeft, a npy- 
raa — oTpnnaTejibHon. Toft, hto o6jiaaaeT OTpmiaTeAbHoft 3Hep- 
raeft, cyac^ena HeAonraa 3KH3Hb. A Bee noTOMy, hto peajibHbie 
nacTHUbi npn o6biHHbix ycnoBnax Bcer/ia HMeiOT nonoacHTeAb- 
Hyio SHepnno. noaroMy OHa /jojDKHa Haftra napHyio nacrany n 
aHHHTHJiHpoBaTb. OAHaxo rpaBHTauHOHHoe nojie BHyTpn nep- 
Hoft Abipbi nacTOJibKO ciiAbiio, hto b Heft Aaace peaAbHaa Hacrana 
MoaceT HMen> OTpHnaTejibHyro 3HepTHK). 

noaTOMy nonaBimie b nepHyio Awpy BHpiyajibHbie Hacnmbi 
c orpHuaTejibHoft sHepnieft MoryT craTb peaAbHbiMH. B stom cjiy- 
nae hm 6ojibme HeT HyjKAbi aHnnrnjinpoBaTb c napHbiMH nacrH- 
naMH. ItoKHHyTbift nacTHueft napraep tohho Tax ace MoaceT no- 
nacTb b nepHyio Awpy. Ho nocxoAbxy napnaa nacraija oSnaaaeT 
nojioacHTejibHoft snepraeft, hhhto He MeinaeT eft ycKOJib3HyTb 
B 6eCKOHeHHOCTb B BHAe peaAbHOfi HaCTHIJbl. ZI-TIH yAaAeHHOTO 
Ha6jnoAaTejM sto 6yAeT BbirAHAeTb Tax, 6yATO OHa HcnyineHa 
nepHoft Abipoft. HeM MeHbme nepnaa Abipa, TeM MeHbme paccroa- 
Hue, xoTopoe cjieAyeT npeoAOAeTb nacTHue c oTpHuaTejibHoft 
snepnieft, HTo6bi CTan> peaAbHoft. TaxHM o6pa30M, cxopocrb hc- 
nycxaHHA Hacrau; 6yAeT 6oAbme, a BHAHMaa TeMnepaiypa nepnoft 
Abipbi — Bbirne. 

nojioacuTejibHaa SHepraa ncnycxaeMoro H3JiyHeHna AOAacHa 
xoMneHCHpoBaTbca npHTOXOM b nepHyio Awpy nacnm c OTpnna- 
TeAbHoft 3Hepraeft. B cootbctctbhh co 3 HaMeHHTbiM ypaBHeHH- 
eM SinnirreftHa E = me 2 snepnia SKBHBaAeHTiia Macce. noaTOMy 
npHTOx oTpHLjaTeAbHoft SHeprnH b nepHyio Abipy yMeHbinaeT ee 
Maccy. no Mepe yMeiibiueiiHa Maccbi coxpamaeTca iuiomaAb ro- 
pH30HTa co6biTHft, OAHaxo 3to noHHaceHHe 3HTpOnHH nepHoft 
Abipbi c h36mtxom xoMneHCHpyeTCH SHTponneft ncnycxaeMoro 
H3AyHeHHH, Tax HTO BTOpoft 3aXOH TepMOAHHaMHXH HHXaX He 
HapymaeTca. 


B3PbIBbI HEPHbIX £bIP 

HTax, neM MeHbuie Macca nepHoft Abipw, TeM Bbirne ee TeM¬ 
nepaTypa. Tax hto no Mepe toto xax nepnaa Abipa TepaeT Maccy, 
ee TeMnepaTypa h HHTeHCHBHOCTb HSAyneiniA pacTyT. Kax caeA- 
CTBHe, OHa TepaeT Maccy eme 6biCTpee. Hto nponcxoAHT c nep- 
Hoft Abipoft, xorAa Macca ee CTanoBHTca xpaftHe MaAoft, He co- 
BceM acHo. CaMoe npHeMAeMoe npeAnoAoaceHHe coctoht b tom, 
hto OHa npocTo Hcne3HeT b nocAeAHeM nyAOBHiiiHOM Bciuiecxe 
H3AyneHHH, SXBHBaAeHTHOM HO MOUIHOCTH B3pbIBy MHAAHOHOB 

BOAopoAHbix 6 om6. 

HepHaa Abipa c Maccofi, b HecxoAbxo pa3 npeBoexoAmneft 
Maccy Hainero CoAHna, AonacHa HMeTb TeMnepaTypy, paBHyio 
Bcero AHuib oAHofi AecHTiiMHAAHOHHoft AOAe rpaAyca Bbirne a6- 
coAiOTHoro HyAH. 3to HaMHoro MeHbine TeMnepaTypbi 3anoA- 
HHiomero BceAemiyio (jxmoBoro xocMiinecxoro H3AyneHiia (oxo- 
ao 2,7 rpaAyca Bbirne a6coAK)THoro HyAa), Tax hto Taxne nepHbie 
Abipbi AOAJKHbi H3AynaTb MeHbine snepnin, neM ohh norAomaioT, 
xora ii 3to oneHb Maao. Ecah BceAeHHaa o6peneHa Ha BenHoe 
pacniHpeHHe, to TeMnepaTypa 4>OHOBoro H3AyneHHa paHo hah 
no3AHO CTaHeT Hioxe TeMnepaTypbi nepHoft Abipw. TorAa nepHaa 
Abipa iiannex noraomaTb MeHbine anepran, neM OHa H3AynaeT, h Te- 
paTb Maccy. Ho ee TeMnepaTypa Hacronbxo HH3xa, hto Aaace b 
3tom caynae aah noAHoro ncnapeHHa nepHoft Abipw nonaAo6iiT- 
ca oxoao 10 66 act. 3to HaMHoro 6oAbiue B03pacTa BceAeHHoft, co- 
CTaBAaioiuero Bcero oxoao 10 10 act. 

C Apyroft cTopoHbi, xax Bbi y 3 HaAH H 3 npeAWAyinefi AexuiiH, 
MoryT cyinecTBOBaTb nepBHHHbie nepHbie Abipw oneHb MaAoft 
Maccbi, B 03 HHxuiHe npn xoAAance HeoAHopoAHOCTefi Ha caMoft 
paHHeft CTaAHH {jwpMiipoBaHTia BceAeHHoft. Taxne Abipw aoaac- 
hw HMeTb ropa 3 AO 6 oAee Bbicoxyio TeMnepaTypy h 3 iianHTeAbHo 
HHTeHCHBHee HcnycxaTb itiAynenne. BpeMa ach3hh nepBHHHbix 
nepHbix Awp c HanaAbHoft Maccoft b mhaahbpam tohh aoaacho 
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paBHHTbca B03pacTy BcejienHOH. A Te, HbH Hanajibnaa Macca 
6buia MeHbme, no Been bhahmocth, yace nojmocTbio ncnapn- 
jincb. OAHaxo nepBHHHbie nepiibie Abipbi c nyrb 6ojibmen Maccoft 
AOAAchm ao chx nop ncnycKaTb HSAyneiiHe b cJ)opMe pemreHOB- 
ckhx n raMMa-Jiynen, KOTopbie cpoAHH BHAHMOMy cBeiy, ho HMe- 
iot ropa3AO 6ojiee KopoTKHe aahhm bojih. Taxne AJ>ipw epaA ah 
moacho Ha3biBan> nepiibiMH. Ohh HarpeTbi ao 6ejioro xaAeiiHH, 
a MomHocxb hx H3JiyHeHHa okoao AecHTH tmchh MeraBarr. 

OAHa Taxan nepnaa AJ>ipa Moraa 6bi nmaTb AecuTb xpynHbix 
3JieKTpOCTaimHH, eCJIH 6bl MbI HayHHJIHCb HCn0JIb30BaTb ee 3Hep- 
raio. Oahsko Ao6HTbca 3Toro AOBOJibHO TpyAHO. Hepnaa Abipa 
AOJixcHa HMeTb Maccy 3eMHoft ropbi, cxcaTyio ao pa3Mepa aTOM- 
Horo HApa. IIonaAH OHa Ha noBepxHocrb 3eMAH, He HaniAocb 6bi 
cnoco6a npeAOTBpaTHTb ee naAeHHe CKB03b Bee reoAorHHecxHe 
iuiacTbi k penTpy njianeTbi. OHa pa3 3a pa30M npoHH3MBajia 6m 
3eMAio, CHyH BBepx h bhh3, noxa He ocTanoBHJiacb 6bi b pempe. 
noaroMy, ecAH mm xorAa-HH6yAJ> HaAyMaeM HcnoAb30BaTb 3Hep- 
rax) H3AyneHHH Hepnoii Abipbi, eAHHCTBeHHMM MecTOM, xyAa ee 
moacho 6yAeT noMecTHTb, oxaxceTca op6nTa Boxpyr 3eMAH. 
A eAHHCTBeHHMM cnoco6oM aoctabxh nepHOH Abipbi Ha Taxyx) 
op6nTy noxa npeACTaBAneTCH 6yxcnpoBxa npn noMOipn MaccHB- 
Horo oSbexTa, pacnoAOXcemioro nepeA HepHoii Abipoft h npHTH- 
rHBaioipero ee, xax MopxoBxa, noABememiaa nepeA 3anpaAceHHbiM 
b noB03xy ocjihkom. 3tot npoexT He noxoAC Ha npaxTHnecxoe 
npeAJioaceHHe, no xpaftHeft Mepe rju i 6AHxcaftmero 6yAymero. 

nOHCKH nEPBHHHbIX HEPHbIX flblP 

Yac ecAH mm noxa He MOAceM o6y3Aan> anepraio nepBHHHbix 
nepHbix Abip, ecTb ah y Hac rnaHCbi Ha6AiOAaTb hx? Mm MOAceM 
noHcxaTb raMMa-AynH, HcnycxaeMbie nepBHHHMMH nepHMMH 
AwpaMH b TeneHHe nonra Bcero BpeMeHH hx cyipecTBOBaiiHH. 


XoTH H3AyHeHHe 6oAbIHHHCTBa H3 HHX BCAeACTBHe yAaAeHHO- 
cth ot Hac oneHb cAa6o, cyMMapHoe HSAyneiiHe moacct 6biTb 3a- 
(JiHxcHpoBaHO. Mbi h b caMOM flfine perHCTpnpyeM HexoTopoe 
(jxmoBoe raMMa-H3AyHeHHe. Ho oho moacct 6biTb Bbi3BaHo npo- 
peCCaMH, He HMeiOIIIHMH OTHOUieHHH X nepBHHHbIM nepiiMM 
AbipaM. Moacho yTBepacAaTb, hto (JiOHOBoe raMMa-HSAyneiiHe He 
AaeT HaM HHxaxnx naAexcHbix CBHAeTCAbCTB cymecTBOBarow Ta- 
xhx Abip. OAHaxo oho yxa3biBaeT, hto b cpeAHeM b o6T>eMe npo- 
CTpaHCTBa, paBHOM OAHOMy xy6HnecxoMy CBeTOBOMy roAy, He 
moacct coAepxcaTbCH 6oAee 300 He6oAbniHX nepiibix Abip. 3Ta 
npeAeAbHaa pnijipa o3HanaeT, hto nepBHHHbie nepiibie Abipbi 
MoryT cocTaBAHTb caMoe 6oAbinee OAHy MHAAHOHHyio cpeAHeft 
nAOTHOCTH Maccbl BO BceACHHOH. 

MoxceT noxa3aTbCH, hto pa3 nepBHHHbie nepiibie Abipbi cTOAb 
peAXH, BpHA AH XOTb OAHa OTblipeTCA AOCTaTOHHO 6aH3XO X HaM, 
hto6m mm motah ee naOAioAaTb. Ho nocxoAbxy npeAnoAaraeTCH, 
HTO rpaBHTapHH npHTHTHBaeT HepHbie Abipbi X AK)6oH MATepHH, 
ohh aoaachm 6m naipe BCTpenaTbCH b raAaxTHxax. Ecah 6bi, cxa- 
AceM, ohh nonaAaAHCb b mhaahoh pa3 name, 6AHAcaHmaa Hepnaa 
ABipa AOAACHa 6bma 6m, Bepoimio, AeAcaTb Ha paccTOHHHH mha- 
AHapAa XHAOMerpoB ot Hac hah npHMepHO Tax Ace AaAexo, xax 
nAyTOH, OAHH H3 CaMbIX ASAbHHX o6beXTOB CoAHeHHOH CHCTe- 
mm. Ho h Ha TaxoM paccTOHHHH 6mao 6m Bee eipe onem* TpyAHO 
3aperacTpHpoBaTb ycTOHHHBoe H3AyneHHe Hepnoii Abipbi, Aaxce 
eCAH ero MOipHOCTb COCTaBAAAa 6bl AeCHTb TbICHH MeraBaTT. 

O Ha6AIOAeHHHX nepBHHHOH HepHOH Abipbi MOACHO TOBOpHTb, 
ecAH b TeneHHe AOCTaTOHHoro npoMeAcyTxa BpeMeHH, HanpHMep 
HeAeAH, perHCTpnpyioTCJi HecxoAbxo XBaHTOB raMMa-H3AyHeiiiiH, 
npHXOAAUIHX H3 OAHOTO H TOTO Ace HanpaBAeHHH. 

B npOTHBHOM CAynae 3TO MOACeT 6bITb AHIIIb (JlOHOBOe H3Ay- 
HeHHe. OAHaxo nAaHxoBCXHH npHimnn KBairroBaHHA tobopht 
HaM, hto xaACAbift xBaHT raMMa-HSAyHeiiHH o6AaaaeT oneiib bbi- 
coxoh aHepraeft, nocxoAbxy raMMa-Aynn hmciot oneiib Bbicoxyio 
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nacTOTy. noaTOMy fljia Toro, hto6m H3Jiywrb Aaace Aecnxb tm- 
chh MeraBarr, He nonaAo6HTCH MHoro KBaHTOB. A /yiH peracTpa- 
UHH 3THX HeMHOrHX KBaHTOB, npHXOAHUIHX C paCCTOHHHH, Ha KO- 
TopoM pacnojioaceH IIjiyTOH, norpe6yeTca 6ojiee KpynHbift AeTeK- 
Top raMMa-Jiyneft, neM jno6oft H3 HbiHe cymecTByiomHX. Bojiee 
toto, 3tot AeTeKTop AQjraeH pa 3 MemaxbCH b KocMoce, nocKOJibKy 
raMMa-JiyHH He MOiyr npoHHKaTb nepe3 aTMoc^epy. Pa3yMeeTCH, 
ecjiH nepnaa Abipa, pacnojiararomaHCJi Ha TaKOM ace paccTOHHHH 
OT HaC, KaK H IIjiyTOH, 3 aBepiHHT CBOfi aCH3HeHHblft hhkji h B3op- 
BeTCH, 3a4>HKCHpOBaTb KOHeHHblfi BCHJieCK H3JiyHeHHH He COCTa- 
bht TpyAa. OAHaKO ecjiH nepnaa AJ>ipa HcnycKaAa H3JiyneHHe Ha 
npOTHACeHHH nOCAeAHHX 10 HJIH 20 MJipA JieT, BepOHTHOCTb TOTO, 
hto OHa 3aKOHHHT CBoe cymecTBOBaHHe b OjiHacafiiiiHe HecKOJib- 
ko jieT, Kpaftne ne 3 HaHHTejibHa. C TeM ace ycnexoM ot stoto co- 
6hthh Hac MoaceT OTAeJiflTb HecKOJibKO mhjijihohob JieT — b npo- 
ihjiom hjih b OyAymeM. Ecjih ace bbi HaA^eTecb Ha6AK)AaTb B3pbiB 
AO toto, KaK HCTeneT cpoK BbiABJiemioro BaM HCCAeAOBaTejibCKO- 
ro rpaHTa, npHAOTCH pa3pa6oTaTb mctoa perHCTpapHH Bcex 
B 3 pwBOB Ha paccTOHHHH OKOJio oahoto cBeTOBoro roAa. IlepeA 
BaMH no-npeacHeMy 6yAeT ctohtb npofijieMa 6ojibuioro actckto- 
pa raMMa-H3JiyHeHHH, cnoco6noro perHCTpHpoBaxb neOojibmoe 
hhcjio KBaHTOB. OAHaKO b 3tom cjiynae He noHaAoOHTca yCTa- 

HaBJIHBaTb, H3 OAHOTO JIH HanpaBJieHHH npHIHJIH BCe KBAHTbl. 
/JocTaTOHHO 6yAeT y6eAHTbca, hto Bee ohh nocrynHJiH b Tenemie 
onenb KopoxKoro HHTepBajia BpeMeHH, hto6bi 6bin> yBepemibiM, 
HTO BCe OHH nOpoaCAeHbl OAHHM B3pbIBOM. 

^eTeKTopoM raMMa-H3JiyHeHHH, cnocoOnbiM BbiHBHTb nep- 
BHHHbie nepHbie Abipbi, HBJiHeTCH aTMOceJiepa 3eMJiH b peJioM. 
(B jho6om cjiynae, Mbi BpHA JiH cnocoSHbi coopyAHTb 6ojiee Kpyn¬ 
Hbift ACTeKTop.) KorAa oSAaAaiomHe bmcokoh snepraeft KBaHTbi 
raMMa-H3JiyneHHH crajiKHBaioTCJi c aTOMaMH 3eMHoft aTMoc<J>e- 
pbi, o6pa3yK»TCH napw 3JieKTpoH-no3HTpoH, KOTopbie npn ctoak- 
HOBeHHH c APyrHMH aTOMaMH TaKace, b cbok) onepeAb, Bbi3bi- 


BaiOT o6pa30BaHHe hobbix 3 jieicipoH-i ioampoi nibix nap. HannHa- 
eTCH TaK Ha3bIBaeMbIH 3JieiCTpOHHbIH JIHBCHb. B HTOre B03HHKaeT 
4>opMa CBexa, naabiBaeMan hcpchkobckhm H3JiyneHHeM. KaacAbift 
H3 Hac Moacex HadnioAaTb B03AeftcxBHe KBaHTOB raMMa-H3jryHeHHH 
Ha aTMoccJiepy, KorAa bhaht BcnbiniKH CBeTa b hohhom He6e. 

Pa3yMeexcK, sth BcnbiniKH MOiyr nopoacAaTbca pejibiM phaom 
Apyrax HBJiefflrii, HanpHMep mojihhhmh. OAHaKO raMMa-BcnbmiKH 
Jiei’KO OTJIHHHTb OT nOAo6nbIX 3(f)(})eKTOB, eCJIH BeCTH Ha6jHOAe- 
HHH OAHOBpeMeHHO H3 AByX HJIH 6oJIbUie nyHKTOB, AOCTaTOHHO 
AaJieKO otctohuihx Apyr ot Apyra. IIoao6hoto poAa nccjieAOBa- 
hhh npoBejiH Aea yneHbix H3 /JyOjiHua, Hhji IIopTep h TpeBop 
YHKec, Hcnojib3y« TejiecKonbi b ApH30He. Ohh 3a4>HKCHpoBajiH 
P«A BCnblUieK, HO HH OAHy H3 HHX HCJIB3H C yBepeHHOCTbK) npH- 
nncaTb BcnjiecKy iaMMa - H3 jiy Henna nepBHHHbix nepiibix Abip. 

/laace ecjiH noHCKH nepBHHHbix nepiibix Abip OKaacyTca 6ec- 
IUIOAHblMH, HTO npCACTaBJIBCTCM BnOJIHe BepOHTHblM, OHH ASAyT 
HaM BaXHyiO HHlJjOpMailHIO O CaMbIX paHHHX CTaAHHX pa3BHTHH 
BcejieHHOH. Ecjih pamum BcejieHiiaa 6buia xaoTHHHoft hjih He- 
OAHOpOAHOH, JIH60 ABBJieHHe BeilieCTBa/ MaTepHH 6bIJIO HH3KHM, 
cjieAyeT oacHAaTb, hto nepBHHHbix nepHbix Abip o6pa30Bajiocb 
3HaHHTejibHo Oojibiue toto npeAejibHoro 3naHeHHH, Koropoe 6buio 
ycTaHOBjieHo hcxoah H3 Haiunx HaOjnoAeiiHH (Jxihoboto raMMa- 
H3JiyHeHHB. OObHCHHTb OTCJTCTBHe XOTb KaKOTO-TO KOJIHHeCTBa 
oOHapyacHBaeMbix na6juoAeHHBMH nepBHHHbix nepHbix Abip 
MoacHo TOJibKO b tom cjiynae, ecjm parniBH BcejieHHaa 6bijia rjiaA- 
KOH H OAHOpOAHOH H B Heft Ha6jIK»AaJIOCb BbICOKOe ABBJieHHe. 

OBIUAH TEOPHH OTHOCHTEJIbHOCTH 
H KBAHTOB AH MEXAHHKA 

H3JiyneHHe nepHbix Abip — nepBbift npHMep npeACKa3aiiHB, 
ocHOBaHHoro Ha AByx BejiHKHX xeopiiHx nponuioro BeKa — o6uieft 
TeopHH oTHOCHTejibHocTH h KBaHTOBoft MexaHHKH. IIoHaHajiy 
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OHO B036y/IHJI0 MHOaceCTBO B03paaCeHHH, nOTOMy HTO npOTHBO- 
peHHJio cymecTByromeft TOHKe 3peHHa: KaK nepiibie /p>ipbi MOiyr 
hto-to H3JiynaTb? Kor/ia a BnepBbie orjiacmi pe 3 yjibTaTbi mohx 
pacneTOB Ha KOHtjiepeHHHH b jia6opaTopHH hm. Pe3ep<J)opAa 
(b6jih3h OxcifiopAa), ohh 6biAH BCTpeneiibi Bceo6mHM neAOBepH- 
eM. riocjie Moero BbicTynjieHHa npe/ice/iaTejib ceMHHapa, ,Z]|acoH 
JXtk. Teftjiop H 3 aohaohckoto KHHr3-Kojuie/pc, Ha3Baji Bee H3- 
jioxceHHoe epyHAoft. Oh Aaxce nanncaji o6 stom craTbio. 

OflHaKO b KoneHHOM cnexe 6oJibiiiHHCTBO (BKAionaa h flacoHa 
Teftaopa) BbiHyameno 6buio npnftTH k 3aKAioHeHHio, hto nepHbie 
Abipw AOJiacubi H3JiynaTb, hoao6ho HarpeTbiM TejiaM, ecjiH cnpa- 
BefljiHBbi Hamn B3rAHAbi Ha o6myio Teopmo oxi iochtc JibHOCTH h 
KBaHTOByro Mexarancy. TaKHM o6pa30M, xoxa mh noxa He CMoraH 
OTbICKaTb HH OflHOH nepBHHHOft HepHOft Abipbl, BCe corjiacHbi 
c TeM, hto ecjiH TaxoBaa oSHapyacHTca, to OHa AOAacua 6y^eT o6- 
jiajiaTb MomHbiM raMMa- h peHTreHOBCKHM H3JiyneHHeM. Ecjih 
mh ee oTbimeM, a nojiyay Ho6ejieBCKyio npeMHio. 

CymecTBOBauHe H3JiyaeHHa nepiibix Abip, noxoace, npeA- 
nojiaraeT, hto rpaBHTaAHOHHbift KOJUianc He CTOJib Heo6parHMbift 
h KOHeHHbift npopecc, xax mh neKorzia cnmaAK. Ecjih acTpoHaBT 
ynazieT b nepHyio ABipy, ee Macca yBejiHHHTca. PaHO hjih no3/iHO 
3HeprHa, 3 KBHBajieHTnaa Ao6aBOHHoft Macce, BepHeTca bo Bce- 
jienHyio b (JiopMe H 3 JiyneHHa. Tax hto acTpoHaBT 6yAeT Hcnoab- 
30BaH b HeKOTopoM CMbicjie kbk o6opoTHoe Cbipbe. 3 to, ojinaKO, 
6eccMepTHe He jiyninero cBoftcrea, nOTOMy hto jihhhoc npe/iCTaB- 
jieuHe acTpoHaBTa o BpeMeHH, kohchho, o6opBeTca, Korzia ero 
cymecTBOBaHHe npexpaTHTca b HepHoft Abipe. JX aace nacTHUbi, hc- 
nymeHHbie BnocAeACTBHH HepHoft Abipoft, b o6meM h pejioM okb- 
acyrca hhoto THna, neM Te, hto cocTaBJiajiH acTpoHaBTa. Ot Hero 
coxpaHHTca TOJibKO Macca hjih anepnia. 

npH6jiHaceiiHa, Hcnojib30BaiiHbie mhoio npn bbiboab ypaB- 
HeHHH H3JiyHeHHH HepHOH Abipbi, AOJiacHM xopouio pa6oraTb, ko- 
r^a Macca Hepiioft Awpw 6oAbine aoah rpaMMa. Oahsko ohh He 


pa6oTaiOT Ha nocaeAHeft ctaahh ee acH3HeHHoro HHic/ia, KorAa 
Macca nepHoft AHpbi CTaHOBHTca oneiib MaaeHbKOH. Han6oaee 
BepoaTHbiM hcxoaom npeACTaBaaeica Hcne3HOBeHHe nepHoft 
Abipbi, no KpaHHeii Mepe H3 Hauieft o6aacra BceaeimoH. OHa 
npHXBaTHT c co6ofi acTpoHaBTa h Bee CHHiyaapnocTH, KOTopbie 
MoryT b Heft 3aKjnoHaTbca. 3to 6buio nepBbiM yKa3aHHeM Ha to, 
hto KBaHTOBaa MexamiKa cnoco6Ha HCKAioHHTb CHHryjiapHOCTH, 
npeACKa3aHHbie KJiaccHHecxoft o6meft Teopneft oTHocHTejibHocra. 
n P H BceM tom MeTOAbi, KOTopbie a h Apyrne yneiibie HcnoAb30Ba- 
ah b 1974 r. AJia H3yneHHa KBaHTOBbix atJxJjeicTOB rpaBHTauHH, He 
AaBajm OTBeTa Ha Bee Bonpocbi, b nacTHOCTH Ha Taxoft: B03HHKa- 
K)T AH CHHryjiapHOCTH B KBaHTOBOft TeOpHH ipaBHTailHH? 

IloaTOMy HaHHHaa c 1975 r. a 3aHaaca pa3pa6oTKoft 6oaee 
aiJxJieKTHBHoro noAxoAa k KBaHTOBOft rpaBHTapHH, ocHOBaHHo- 
ro Ha MeTOAe cyMMHpoBaHHa no TpaeKTopnaM, KOTopbift 6bia 
npeAAoacen OeftHMaHOM. OTBeTbi, npeAAaraeMbie sthm nOAXo- 
Aom aah npoHcxoacAeHHa h cyAi»6bi BceAeHHoft, 6yAyT H3AO- 
aceiibi b AByx caeAyioiUHX ackhhax. Bbi yBHAHTe, hto KBaHTOBaa 
MexaHHKa AonycxaeT HHoe nanaAO BceAeHHoft, neaceaH CHHry- 
JiapHocm 3to 03HanaeT, hto HeT HyacAbi b HapymeHHH 3aKOHOB 
(J)H3HKH B MOMeHT pOJKAGHHH BceAeHHoft. CoCTOaHHe BceAeH¬ 
Hoft h ee coAepacHMoe (BKAionaa Hac) nojmocTbio onpeAeAaioTca 
3aKOHaMH 4>h3hkh Biuiorb ao npeAeaa, ycTaHOBAeHHoro npHH- 
pnnoM HeonpeAeAeHHOCTH. ^jia CB060AH boah SToro 6oaee neM 
AocraTOHHo. 



nHTAfl JIEKUHH 

nPOHCXO^C/liEHHE 
H Cy/JbEA BCEJIEHHOf! 



Ha npoTaaceHHH 1970-x rr. a 3annMajicH b ochobhom nepubi- 
mh flbipaMH. OflHaKo b 1981 r. bo MHe BHOBb npocHyjica HHTepec k 
nponcxoacAennio BcejiemioH, pa36yaceHHbiH ynacraeM b KOH(J)e- 
peimnn no KOCMOJiornn b BaTHKane. KaTOJinnecKaa pepKOBb ao- 
nycmna 6ojibmyio omn6Ky c TajinneeM, Koraa nbiTajiacb naBecTH 
cboh nopaaKH b Hayxe, npoB03rjiacnB, hto Cojinne oSpamaerca 
BOKpyr 3eMJin. H bot, cTOJieraa cnycTa, pepKOBb nonjia 3a jiyn- 
mee npnrjiacnTb paA cnepnajincTOB, hto6bi nocoBeTOBaTbca no 
BonpocaM KOCMOJiornn. 

Flo 3aBepineHHH KOHcltepeminn ee ynacTHHKn 6buin yAocroe- 
hw ayAHeHunn y nanw PnMCKoro. Oh CKa3aji HaM, hto npnBeT- 
CTByeT nccjieAOBaHHe ncTopnn Bcejiennon nocjie Boabuioro 
B3pbiBa, ho cHHTaeT, hto mm He AOJiacHbi yrjiy6jiHTbCH b H3yae- 
Hne caMoro Eojibinoro B3pbiBa, nocKOJibKy sto aicr TBopeHna, a 
3H3HHT, Aeanne Bora. 

H 6bw paA, hto nana He 3HaeT TeMbi AOKJiaAa, TOJibKO hto CAe- 
jiaHHoro mhoh Ha KOHtjiepeHHHH. H coBceM He acaacAaJi pa3Ae- 
jiHTb cyAb6y rajinjiea; oh MHe oneHb CHMnaTHHeH — oTnacTH no- 
TOMy, hto a poAHAca pobho Tpn cTOAerna cnycia nocjie ero CMepra. 


MO/JEJIb rOPHHErO BOJIbinorO B3PbIBA 


HtoSw o6bacnHTb, o neM lima penb b mocm AOKJiaAe, a aojdkch 
CHanajia H3Jio3KHTb o6menpnHaTyio ncTopnio BcejieHHon b coot- 
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BeTCTBHH c TeM, hto n3BecTHo noA HasBBHHeM «MOAejib ropHHero 
Btwibmoro B3pbiBa». OHa npe^nojiaraer, hto BcejieHHan b nepn- 
oa ot HbiHeniHero BpeMeHH ao Bojibmoro B3pbiBa onHCbiBaercH 
MOAeJibio OpHAMaHa. B Taxux moacahx pacmnpeHHe BcejienHon 
conpoBOXAaeTCM CHHJKCHHeM TeMnepaTypbi MaTepHH h hhtch- 
chbhocth H3jryHeHH«. nocxoAbxy TeMnepaTypa — sto Bcero JiHiub 
Mepa cpeAHeft 3Heprnn nacTHH,, oxAaacAeHHe BcejieHHoft oxa- 
3biBaeT ocHOBonojiaraiomee bahhhhc Ha coAepacamyiocH b Heft 
MaTepHK). n P H onem. bmcoxhx TeMnepaTypax Hacraijbi ASHacyT- 
CH C Taxoft 3HaHHTeJIbHOH CKOpOCTbK), HTO H36eraiOT B3aHMHOTO 
npHTHaceHHH, o6ycjioBJieHHoro HAepiibiMH hah SAexrpoMarHHT- 
HbiMH CHJiaMH. OAHaKO cjieAyeT oxcHAaTb, hto npH ox/iaacAemiH 
nacTHAbi, KOTopbie npnTH riiBaiOTCH APyr k Apyry, HaHHyr «cah- 
naTbCH». 

B MOMeHT Bojibmoro B3pbiBa BcejienHaa HMejia HyjieBbie 
pa3Mepbi, a 3HaHHT, 6buia 6ecKOHeHHo ropaneft. Ho no Mepe pac- 
uiHpeHHH TeMnepaTypa ee H3JiyneHHH AOJiacHa 6buia yMeHbinaTb- 
ch. Hepe3 oAHy cexyHAy nocjie Bojibmoro B3pbiBa OHa ynajia ao 
AecHTH MHJiJinapAOB rpaAycoB. 3to npHMepHo b Tbicnny pa3 
6ojibme TeMnepaTypbi b iienTpe Cojimia h coorBeTCTByeT TeMne- 
paiype, B03HHxaiom;efi npn B3pbiBe BOAopoAHoft 6om6h. B sto 
BpeMH BcejiennaH cocroHJia b ochobhom h3 (jx)TonoB, aneicipoHOB, 
neiiTpnHo h cooTBeTCTByiomHX hm aHTHHacTrai, a Taraxe HexoTo- 
pOTO HHCJia npOTOHOB H HeftTpOHOB. 

Ilo xoAy paciunpenna n ocTbiBanna Bcejiennon CKopocTb 
o6pa30Banna 3JieKTponoB h sjieKTponnbix nap npn ctojikhobc- 
HHHX HaCTHII AOAXCHa 6bIJia CTaTb HH>Ke Toft CKOpOCTH, C XOTOpoft 
ohh pa3pymaK)TCH npn aHnnrnjMunn. Tax hto 6ojibinan nacTb 
sjieKTponoB n aHTHajieKTpoHOB AOJDKua 6biJia aHHnrnjinpoBaTb, 
nopoacAaa Bee 6ojibine cJiotohob h ocraBAHH cobccm Majio 3JieK- 
TpOHOB. 

npnMepHO nepe3 cto cexyim nocjie Bojibmoro B3pbiBa TeM- 
nepaiypa AOAACHa 6buia ynacTb ao oahoto MiuninapAa rpaAycoB, 


hto cooTBeTCTByeT TeMnepaType BHyTpn caMbix ropHHHX 3Be3A- 
npn Taxon TeMnepaType npoTOHbi n HeihpoHbi yace He o6jiaAaiOT 
AOCTaTOHHon SHepraefi, aah toto hto6m H36eacaTb B3anMHoro 
npnTJDKenna, o6ycjiOBjiennoro cnjibnbiM HAepiibiM B3anMOAen- 
CTBneM. Ohh naHnnaioT o6beAHHHTbCH, 4>opMnpyn HApa aTOMOB 
AenTepna (Tnacejioro BOAopoAa), cocTonmne H3 oAHoro npoTOHa 
n oahoto HeftTpoHa. npncoeAHHHH Apyme nporoHbi n neniponbi, 
HApa AenTepnn CTanoBHTCH HApaMH rejinn, coAepacaniHMH Apa 
npoTOHa n A«a nenipona. 06pa3yeTca n He6ojibinoe koahhcctbo 
HAep 6ojiee raxcejibix ajieMenTOB, jihthh h 6epnAJinn. 

Mohcho noACHHTaTb, hto, corjiacno MOAejin ropHHero Bojib¬ 
moro B3pbma, npnMepHO neTBepTb npOTOHOB n HeftTpOHOB aojdk- 
Ha npeBpaTHTbca b HApa rejinn, a Taioxe b He6ojibmoe KOJinnecTBo 
THAcejioro BOAopoAa n Apyrnx 3JieMenTOB. OcTaBiunecH HeftT- 
poHbi pacnaAaioTOi Ha npoTOHbi, npeACTaBJiaionine co6oft HApa 
aTOMOB o6biHHoro BOAopoAa. 3th npeACKa3aHHH npexpacHO co- 
rAacyioTCH c Ha6jiiOAeHHHMH. 

MoAeJib ropHHero Bojibmoro B3pbma Taxace npeAcxa3biBa- 
eT, hto mm AOJiacHbi HMeTb B03MoacHocTb Ha6jiiOAaTb HSJiyneHHe, 
coxpaHHBmeecH c paHHHX, «ropHHHX», 3TanoB pa3BHTHH BcejieH- 
hoh. OAHaxo H3-3a nocTOHHHoro pacmnpeHHH BcejieHHoft TeM¬ 
nepaTypa 3Toro nanajibHoro H3JiyHeiiHH AOAama 6buia noHH3HTb- 
ch ao BejmHHHbi, jiHmb Ha Hecxojmxo rpaAycoB npeBbiinaiomefi 
a6cOJIIOTHbIH Hyjlb. 3tHM o6bHCHHeTCH cyuiecTBOBaHHe MHxpo- 
BOAHOBoro (jxmoBoro H3JiyHeiiHH, o6HapyaceHHoro neH3HacoM h 
Yhjicohom b 1965 r. noaTOMy mbi nonra yBepenbi, hto pacnojia- 
raeM BepHoft xapTHHofi CAyHHBiuerocH, no xpaimeH Mepe Ha npo- 
THaceHHH ot HbiHeniHero BpeMeHH ao MOMema nepe3 cexyHAy 
nocAe BoAbmoro B3pbma. Bcero AHim> nepe3 HecxoAbxo nacoB 
nocAe BoAbmoro B3pbma (JiopMHpoBaHHe HAep reAHH h Apyrnx 
SAeMeiiTOB aoajkho 6bmo npexparaTbCH. A 3aTeM Ha nporaxce- 
HHH MHAAHOHa AeT HAH OXOAO TOTO BceAeHHaH AOAACHa 6bIAa 
AHuib npoAOAacaTb pacmHpHTbCH 6e3 xaxnx-AH6o oco6eHHbix 
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co6bithh. H bot, Kor,n;a TeMnepaxypa ynaaa ao h ecKOJibKiix Tbi- 
caa rpa/iycoB, saeKTpoHbi h aapa nepecraaH o6jia;iaxb sHepraeft, 
Heo6xOAHMOH AJIB npOTHBOAeHCTBHa SJieKTpOMarHHTHOMy npH- 
TJDKeHHIO Me3KAy HHMH. OHH HaaaAH o6beAHHHTbCJI B aTOMbl. 

BceaeHHaa ace b peaoM npoaojiacaaa paciunpaTbca h octw- 
BaTb. OAHaKO b ofwtacTHX c njioTHocTbio HeMHoro Bbime cpeAHefi 
pacniHpeHHe 3 aMeaaaaocb noBbimeHHbiM rpaBHTapHOHHbiM npn- 
raaceHHeM. 3to aoaacHo 6biao b Komje kohijob ocraHOBHTb pac- 
iimperoie b HeicoTopbix 06/iacTHX h Bbi 3 BaTb tam cacaTHe. no Mepe 
cacaTHH rpaBHTapHOHHaa Tara MaTepHH 3 a npeAeJiaMH sthx o 6- 
jiacTeM Moraa npHBecm k TOMy, aro ohh Haaajm MeaaeHHo Bpa- 
ipaTbca. HeM MeHbiue cTaHOBHJiacb cacHMaiomaacH o6aacTb, TeM 
6bicTpee oHa Bpamaaacb (TaK (janypucTbi yBe/iHMHBaiOT aacro- 
Ty CBoero BpaipeHHa, npHHCHMaa pyio-i k Teay). HaKOHep, KorAa 
o6AacTb cAejiajiacb AOcraToaHo Maaoft, aacroTa BpaipeHHa craaa 
AOCTaTOHHOH, HTC)6bI ypaBHOBeCHTb TpaBHTapHOHHOe npHTJI- 
acemie. TaKHM o 6 pa 30 M boshhkjih BpaipaioipHecH AUCKOBHAHbie 
rajiaKTHKH. 

C TeaemieM BpeMeHH ra3 b raaaKTHicax pacnaaca Ha o6aaKa, 
KOTOpbie CaCHMaiOTCH nOA B03AeHCTBHeM Co6cTBeHHOrO npHTH- 
aceHHH. IIpH cacaTHH ra3a oh HarpeBaeTCH ao TeMnepaTyp, 3a- 
nycKaiomHX aaepHbie peaxpHH. Boaopoa npeBpaipaeTca b renHH, 
h BbiAeJiaioipeeca Tenjio noBbimaer AaBJieHHe, aeM ocTaHaBJin- 
Baer AaJibHeiimee cacarae o6aaKOB. B tbkom coctohhhh ohh mo- 
iyr ocTaBaTbca AOJiroe BpeMa, KaK 3Be3Abi, noAo6Hbie HarneMy 
CojiHpy, cacnraa boaopoa, KOTopbifi npeBpaipaeTca b reaiitt, h H3- 
jiyaaa aHepimo b BHAe Tenjia h cBeTa. 

HeM MaccHBHee 3Be3Abi, TeM ropaaee ohh aojihchm 6biTb, 
HTo6bi conpoTHBJiaTbca cBoeMy MoipHOMy rpaBHTapHOHHOMy 
npHTaaceHHio. A sto HacToabKO CHJibHO ycKopaeT TepMoaAepHbie 
peaKpHH, hto TaKHe 3Be3Abi cacHraioT Becb cboh boaopoa 3a cpaB- 

HHTeJIbHO KOpOTKOe BpeMH — npHMepHO 3a CTO MHJIJIHOHOB ACT. 
3aTeM ohh caenca cacHMaiorca h, pa3orpeBaacb paabine, HaaHHa- 


K)T npeo6pa30BbiBan> reaim b 6oaee Taaceawe XHMHaecKHe 3Jie- 
MeHTbi, TaKHe KaK yraepop h khcjiopoa. 3to, OAHaKO, BbicBo6oac- 
AaeT He HaMHoro 6oJibme SHepruii, TaK hto HacTynaeT KpH3Hc, 
KOTopbifi a omicaa b aeKproi o aepm>ix Abipax. 

Hto nponcxoAHT AaJibme, He coBceM hcho, ho npeACTaBaaeT- 
ca BepoaTHHM, hto peinpaAbHbie o6aacm 3Be3Abi aojdkhm cacaib- 
ca ao cBepxnjioTnoro cocToaHHa, xapaicrepHoro rjw HeirrpoHHbix 
3Be3A hjih aepm>ix Abip. BHemmoio o6oaoaicy MoaceT pa3MeTaTb 
TaK Ha3biBaeMaa BcnbiuiKa cBepxHOBOH — ayAOBHipHbiH B3pbiB, 
cHaHHe KOToporo npeBocxoAHT apKOCTb Bcex ocTajibHbix 3Be3A 
b rajiaKTHKe. HeKOTopbie H3 6oaee Taacejibix aaeMeHTOB, o6pa30- 
BaBmiixca b KOHpe acH3HeHHoro prncaa 3Be3Abi, 6yAyr Bbi6pome- 
Hbi Ha3aA b ranaKTHMecKHH ra3. Ohh cxaHyT cbipbeM rjw cnepy- 
ioiAero noKOAeHHH 3Be3A- 

Harne CoHHpe coAepacHT npHMepHO 2 % TaKHx 6ojiee Taace- 
Jlbix 3JieMeHTOB, TaK KaK 3TO 3Be3Aa BToporo hah Tpen>ero no- 
KOJieHHH. Oho c(J)opMHpoBajiocb okoao nara MHaanapAOB jieT 
Ha3aA H3 o6jiaKa Bpaipaiomeroca ra3a, KOTopoe coAepacaJio 
ocrancH 6oaee paHHHX cBepxHOBbix. BoAbmaa aacTb ra3a b stom 
o6jiaKe nouuia Ha o6pa30BaHHe CoJiHpa hjih 6bma Bbi6pomeHa 
BOBHe. OAHaKO He6oAbiuoe koahhcctbo 6ojiee xaacejibix aaeMeH- 
tob o6r>eAHHHJiocb b He6ecHbie Teaa — njiaHerbi, noAo6Hbie 3eM- 
ae, — KOTopbie o6paipaiOTca Tenepb BOKpyr Cojmpa. 

OTKPbITblE BOnPOCbl 

KapTHHa BceaeHHoii, b Haaaae CBoero pa3BHTHa oaeHb ro- 
paaefi h ocTbiBaBmefi no Mepe pacumpemiH, xoporno coraacy- 
eTca c AaHHbiMH Ha6aiOAeHHH, KOTopbie Mbi HMeeM ceroaHa. 
TeM He MeHee OHa ocraBaaeT 6e3 oTBeTa paA BaacHbix BonpocoB. 
Bo-nepBbix, noaeMy HOBopoacAeHHaa BceaeHHaa 6biaa TaKofi 
ropaaefi? Bo-BTopbix, noaeMy BceaeHHaa cToab oaHopoAHa 
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b 6ojibniHx MacniTa6ax, noneMy oHa Bbirjta,n;HT oflHHaxoBo H3 
Bcex Tonex npocTpaHCTBa h bo Bcex Han paB JieH hhx ? 

B-TpeTbHx, noneMy b chmom Hanajie cxopocTb pacniHpeHHa 
BcejieHHOH 6buia CTOJib 6jiH3xa k xpHTHnecxoft, hto e^Ba no- 
3Bojiajta H36e>KaTb HeMezpieHHoro o6paTHoro cacaraa? Ecjih 6 m 
nepea cexyH,ny nocjie Bojibiuoro B3pbiBa 3Ta cxopocTb 6bma 
MeHbme Bcero Ha MHjuiHapjmyio nacTb ot MHJiJiHapjiHOK aojih, 
BcejieHiiaa iyT ace nepeacmia 6bi xojuianc, He ziocTHrayB Ha6jiro- 
^aeMbix HbiHe pa3MepoB. C apyrofi cTopoHbi, 6yzp> cKopocib pac- 
HiHpeHHH b iy cexyH/iy Ha ctojib ace HHHToacHyio ziojiio 6ojibiiie 
Tpe6yeMoii, BcejieHHaa pacuiHpHJiacb 6bi Hacxojibxo, hto ceftnac 
6buia 6bi npaKTHHecKH nycroH. 

B-neTBepTbix, HecMOTpa Ha o^Hopo^HocTb BcejieHHOH b 
6ojibuiHx MacniTa6ax, OHa co^epacHT jioxajibHbie cxonjieHHH Ma- 
TepHH b BH^e 3Be3^ h rajiaicinx. Ft pejinoJiaraeTca, hto ohh bo3- 
hhkjih 3a cneT He6oJibuiHx pasjiHHHH njioTHocTH BemecTBa 
b pa3Hbix o6jiacTHx BcejieHHOH Ha pamnix crazmax ee pa3BHTHa. 
Ho H3-3a Hero B03HHKJIH 3th pa3JIHHHH njIOTHOCTH? 

06maa TeopHH oTHOCHTe/ibHocTH caMa no ce6e He MoaceT 
o6bHCHHTb 3TH OCo6eHHOCTH H OTBeTHTb Ha 3TH BOnpOCbl. A BCe 
noTOMy, hto OHa npe^cKa3biBaeT: BcejieHHaa Hanajiacb c 6ecxo- 
HeHHOH njIOTHOCTH, C CHHiyjiapHOCTH BoJIbHIOrO B3pbIBa. B CHH- 
ryjmpHOCTH, b stoh oco6oh Tonxe, o6uj,aa Teopna oTHOcnrejib- 
HOCTH H BCe H3BeCTHbie H3M (J)H3HHeCKHe 3aKOHbI He fleHCTByiOT. 
Hejib3H npejicKaaaTb, hto Bbifiaer H3 CHHiyjiapHOCTH. Kax a yace 
o6bacHHJi, 3to osHanaeT, hto mu BnpaBe hckjhohhtb h3 TeopHH 
BCe Co6bITHH, KOTOpbie IipOHCXOJIHJIH £0 BoJIbHIOrO B3pbIBa, 
noTOMy HTO OHH He B03bIMei0T BJIHHHHH Ha TO, HTO ztociynHo Ha- 
rneMy Ha6jno^eHHK). npocTpaHCTBo-BpeMH HMeeT rpaHHijy — 
Hanajio b momcht Bojibmoro B3pbiBa. noneMy Bcejieniiaa flOJiacHa 
6btna HanaibCH c Bojibmoro B3pbma hmchho TeM o6pa30M, koto- 
pbifi npHBeji ee k coctohhhio, Ha6jno^aeMOMy hbmh ceroflHa? 
noneMy OHa CTOJib o/iHopojina h paciimpaeTca hmchho c xphth- 


necKOH CKopocTbio, no3BOJiflK>meH H36eacaTb xojuianca? HaM 
CTajio 6bi Jierne, ec/iH 6bi Mbi CMor/iH noxa3aTb, hto He6ojibmoH 
Ha6op pa3JiHHHbix HanajibHbix xomJairypapHH BcejieHHOH Mor 
npHBecTH ee k coBpeMeHHOMy coctohhhio. 

Ecjih ziejio o6ctoht hmchho Tax, BcejieHiiaa, xoTopaa pa3BH- 
jiacb H3 HexoTopbix cjiynaftHbix HanajibHbix ycjioBHH, .aojiacHa co- 
^epacaTb pa/i o6jiacreH, cxoflHbix c TeMH, hto mbi Ha6jiio/iaeM. Kpo- 
Me Toro, Moran cymecTBOBaib coBepmemio HHbie o6jiacTH. Ojina- 
XO OHH, BepOHTHO, He nOJIXOJIHT JIJIH (JlOpMHpOBHHHH rajiaXTHX 
h 3Be3ji. 3 to BecbMa cymecTBeHHoe o6cTOHTejibCTBo jpia pa3BH- 
thh pa3yMHOH acH3HH, no xpaHHefi Mepe Taxon, xaxaa H3BecTHa 
HaM. Tax hto b sthx o6jiacxax He MoaceT 6brn> cymecTB, cnoco6Hbix 
yBH/ieTb, HTO OHH, 3TH C)6jiaCTH, HHbie. 

ToBopa o xocMOJiorHH, cjieflyeT ynHTbiBaTb npmmHn OT6opa, 
COCTOamHH B TOM, HTO Mbi HacejIHeM o6jiaCTb BcejieHHOH, npn- 
rojinyio fljia pa3BHTHa pa3yMHOH hch3hh. 3to BecbMa npocToe h 
oneBH/iHoe coo6paaceHHe HHorjia Ha3biBaioT aHTponHbiM npHH- 
HHnoM. C flpyroii CTopoHbi, npejiCTaBbTe, hto HanajibHoe cocto- 
aHne BcejieHHOH ^ojiacHo 6biTb Bbi6paHo c 6ojibuioH TipaTejibHo- 
cTbio, hto6h npHBecTH x TOMy, hto Mbi bh^hm Boxpyr ce6a. Torzia 
bo BcejieHHOH Bpa/i jih cbicxanocb 6bi Mecro, rjie Moraa bo3Hhx- 
HyTb aCH3Hb. 

B onncaHHOH Bbirne mojicjih ropanero Bojibiuoro B3pbma 
Ha paHHHx CTajinax pasmmm BcejieHHOH He HMeeTca nepnojia 
BpeMeHH, AocTaTOHHoro /iJia nepejianH Tenjia ot o^hoh o6jiacTH 
x zipyroH. 3to o3HanaeT, hto pa3JiHHHbie o6jiacTH BcejieHHOH 
Zi;oJiacHbi 6bum HMeTb a6cojiK)THo oAHHaxoByio HanajibHyio TeM- 
nepaxypy, hto6m sto corjiacoBajiocb c TeM (JiaxTOM, hto TeMne- 
paxypa (JioHOBoro MHxpoBOJiHOBoro H3JiyHeHHa oflHHaxoBa bo 
Bcex HanpaBJieHHHx, xyzia 6bi Mbi hh nocMOTpejiH. KpoMe Toro, 
HanajibHaa cxopocTb pacuinpeHna jioJiacHa 6biJia Bbi6HpaTbca 
c 6oJibmoH TOHHocTbio, HTo6bi BcejieHHaa He cxjiomiyjiacb x Ha- 
CToameMy MOMeHiy. CjiejioBaTeJibHO, HanajibHoe cocToaHHe 
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BcepeHHofi b caMOM pepe popacHo 6biTb Bbi6paHo KpafiHe Tipa- 
TejibHo, ecjiH Mopeab roppHero Bojibiuoro BapbiBa cnpaBeppHBa 
Ha OTpe3Ke or HbiHeuiHero MOMeHTa h BnjioTb po caMoro Hanapa 
BpeMeHH. IIoHeMy BcepeHHap aapopHPacb hmchho Tax, oneHb 
TpyflHO o6bPCHHTb HeM-PH6o HHbIM, KpOMe BOJIH Bora, KOTOpblfi 
HaMepeBajica coTBopuTb cymecTB, nopo6Hbix HaM. 

HHOJIHU.HOHHAH MO^EJIb 

Ri ih Toro HTo6bi H36eacaTb onHcaHHbix TpypHOCTefi, CBpaaH- 
Hbix c caMbiMH paHHHMH cxapHPMH b MopePH roppHero Bojlbiuo- 
ro B3pbiBa, AjiaH Tyr H3 MaccanyceTcicoro TexHOPorHHecKoro 
HHCTHTyTa npeppoaoui HOByio Mopepb*. B MopePH Tyra MHoace- 
CTBO pa3JIHMHbIX HaHaPbHbIX KOHCjjHiypailHH MOiyT SBOPKPJHO- 
HHpoBaTb b HeKoe nopo6He HbiHenmefi BcepeHHofi. Tyr npep- 
nojioacHJi, hto HOBopoacpeHHaH BcepeHHap Morjia nepeacHTb 
nepno/i oneHb 6bicTporo, SKcnoHeHijHapbHoro, pacuiHpeHHB. 
Taxoe pacniHpeHHe Ha3biBaiOT HH^pppHomibiM — no aHajiormi 
CO CTpeMHTejIbHbIM POCTOM IjeH, B 6oPbIIiefi HJIH MeHbHieH CTe- 
neHH npoHcxoppipHM b Kaacpofi cTpaHe. Mhpoboh peicopp hh- 
4>pphhh peH, BepoHTHo, 6bm nocTaBJieH b TepMaHHH nocjie Ilep- 
boh mhpoboh BoftHbi, Korpa peHa 6yxaHKH xjie6a 3a HeocoPbico 
MecapeB nopcicoHHBa ot ophoh Mapxn po HecKOPbKHX mhppho- 
hob. HhiJipbphb, KOTopaa, Kaic Mbi pyMaeM, Morpa nponcxopHTb 
b MacniTa6e BcepeHHofi, 6bipa ropa3po 3HaHHTepbHefi: pa3Mepbi 
BcepeHHofi 3a mwroacHyio popio ceKyHpbi Bbipocpn b mhpphoh 
MHPPHOHOB MHPPHOHOB MHPPHOHOB MHPPHOHOB pa3. TyT po- 

nycTHP, hto BcepeHHap nocpe BoPbiuoro B 3 pbiBa 6bipa onem. 

* IlepBHM, eme po Tyra, anajioniHnyio Mopejib paHHeft CTapHH pacumpe- 
hhh BcejiennoH npepjiTOKHJi cobctckhh 4 >h 3 hk AjieKceft CTapo6HHCKnft, b ny- 
6jiHKanHH KOToporo 9Ta CTapHH na3HBajiacb pecHTrepoBCKOH. — TlptiMeu. 
Hayu.ped. 


ropHnefi. EtpaBOMepHo oacupaxb, hto npn KpafiHe bmcokhx xeMne- 
paiypax cHPbHbie h cpa6bie ppepHbie chbbi popacHbi o&bepHmm>- 
cp c apeiapoMarHHTHOH chpoh b HeicyK) epHHyio CHpy. Pacumpp- 
pcb, BcepeHHaa ocTbiBajia, h 3Hepnip nacrap yMeHbiuajiacb. PaHO 
HPH n03PH0 POPPCHO 6bIPO np0H30HTH TO, HTO Ha3bIBaiOT (J)a30BbIM 
nepexopoM, h chmmctphp chp 6 bipa HapyuieHa. CnPbHoe ppepHoe 
B3aHMopeiicTBne OTpePHPoeb ot cpa6oro h apeiopoMarHHTHoro. 
TumiHHbiM npHMepoM (J>a30Boro nepexopa Moacer cpyacHTb npe- 
BpaipeHHe Bopbi b pep npn oxpaacpeHHH. >KnpKap Bopa chmmc- 
TpHHHa, o6papaeT OPHHaKOBbIMH CBOHCTBaMH BO Bcex TOHKaX H BO 
Bcex HanpaBPeHHPX. OpHaKo o6pa3yioipHecp npn 3aMep3aHnn 
KpHCTappbi Pbpa xapaicrepH3yiOTCP BbipeaeHHofi HanpaBpeHHO- 
cTbio h 3aMeTHoii npocTpaHCTBeHHOH jmopppoHeHHocTbK). 3to Ha- 
pymaeT cHMMerpmo Bopbi. 

IIpH n3BecTHOM cTapaHHH Bopy MoacHo nepeoxpapHTb — 
po6nTbCP toto, HTo6bi ee TeMnepaTypa onycTnpacb HHace tohkh 
3aMep3aHHP (0 °C), ho pep He o6pa30Bapcp. ryr npepnopoacHB, 
hto HeHTo nopo6Hoe npoHcxopnpo co BcepeHHofi: TeMnepaxypa 
CTapa HHace kphthhcckoto 3HaneHHP, ho chmmctphp c^hshhcckhx 
B 3aHMopeficTBHfi He 6bipa HapyuieHa. Ecph npoH3ompo hchto 
nopo6Hoe, BcepeHHap popacHa 6bma npHft™ b Hecra6HPbHoe co- 
CTOPHHe, SHeprap KOToporo Bbirne, neM y coctohhhh c HapyuieH- 
hoh cHMMerpHefi. Mopcho noKa3aTb, hto 3Ta oco6ap H36biTOHHap 
3Heprnp oSpapapa aHTHipaBHTapHOHHbiM 3(Jxf)eKT0M. OHa popacHa 
6bma peficTBOBaib icax KocMOPoranecKap nocTOPHiiaa. 

SfiHiUTefiH BBep KocMOPoranecKyio nocTOPHHyio b o6ipyio 
TeOpHIO OTHOCHTePbHOCTH, KOTpa nbITaPCP nOCTpOHTb CTapHO- 
HapHyio Mopepb BcepeHHofi. OpHaKo b paccMaTpHBaeMOM hpmh 
cpynae BcepeHHap yace pacmHppercp. OTraPKHBaioipHfi acjMjieKT 
KocMOPoranecKofi nocTOPHHofi 3acTaBHP 6bi BcepeHHyio pac- 
HiHppTbCP c nocTOPHHo B03pacTaiomefi cKopocTbio. /laace b Tex 
o6pacTPx, rpe copepacaHHe nacrap Bbuue cpepHero, rpaBHTapnoH- 
Hoe npHTPaceHHe MaTepHH ycTynaeT oTTapKHBaHHio, o6ycpoB- 
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JieHHOMy 3(J)(J)eKTHBHOH XOCMOJIOrHPeCXOH nOCTOHHHOH. TaK PTO 
n Taxne o6jiacTH 6ypyr pacuinpHTbcn b ycxopeHHOM, HHiJum- 
PHOHHOM, pe»CHMe. 

IIo Mepe pacninpeHHH BcejieHHon paccTOHHne Meacpy pacra- 
paMii yBejnwHBaeTCfl. A 3HapnT, Mbi MoaceM noJiypnTb BceneH- 
Hyio, rpe epBa jih Hanpercn xoTb opHa pacrana. OHa Bee eipe 6y- 
per ocTaBaTbca b nepeoxjiaacpeHHOM coctohhhh, npn kotopom 
coxpaimeTCH chmmctphh Meacpy B3anMopencTBHHMH. JIx>6bie 
HeopHopopHOCTH 6ypyr nonpocry crjtaaceHbi pacuinpeHneM, xax 
pa3i7iaxcnBaioTCfl cmiapxii Ha iyro HapyroM B03pyniH0M mapHKe. 
TaKHM o6pa30M, coBpeMeHHoe rjiapxoe h opHopopHoe coctohhhc 
BcejieHHOM MOI7IO B03HHKHyTb H3 MHOXCeCTBa pa3JIHHHbIX Heop- 
HopopHbix HanajibHbix coctohhhh. CxopocTb pacuiHpeHHH Taxace 
CTpeMHTCH x xpnrapecxoH, nosBOJiHKiipeH H36eacaTb xojuianca. 

Bojiee Toro, hh cJuiHnnoHHaH Mopejib nosBOJiaeT o6bacHHTb, 
noneMy bo BcejieHHon Tax mhoto MaTepnn. B Ha6jnopaeMon 
HaMH o6jiacTH BcejieHHOM HacpnTbiBaeTCH okojio 10 8,) 3JieMeH- 
TapHbix pacTnp. OTxypa ohh motjih noHBHTbcn? Otbct TaxoB: 
COTJiaCHO XBaHTOBOH TeOpHH, PaCTHPbl MOiyT B03HHKaTb H3 3Hep- 
thh b Bnpe nap HacTHpa/aHTHPacTnpa. Ho OTxypa 6epeTCH He- 
o6xoflHMaa pjih nroro SHeprnH? 06bHCHemie coctoht b tom, pto 
noJiHaa sHeprna BcejieHHon b tophocth paBHa Hyjpo. 

BeniecTBo bo BcejteHHon bo3Hhkjio H3 noJioacnTeJibHon 
BHeprnn. OpHaxo MaTepnn npnTHrnBaeT caMoe ce6n nop pen- 
CTBneM rpaBHTapnn. ^Ba xycxa MaTepnn, xoTopbie HaxopHTCH 
6jih3xo ppyr x ppyry, o6jiapaK)T MeHbmeft sHeprnen, peM Te, xo- 
Topbie pa3pejieHbi 6ojibmHM paccroHHneM. 3to nponcxopnT no- 
TOMy, pto pjih nx pa3pejieHHfl Heo6xopnMo 3arpaTHTb 3Heprnio. 
Bbi pojiacHbi npeopoJieTb peHCTByioipne Meacpy hhmh rpaBHTa- 
pnoHHbie cnjibi. Tax pto b xaxoM-TO cMbicjie MoacHO yTBepacpaTb, 
pto rpaBHTapnoHHoe nojie o6jiapaeT oTpnpaTejibHoft SHeprnen. 
npn paccMOTpeHHH BcejieHHon b peJioM MoacHO noxa3aTb, pto 


oTpnpaTejibHaa rpaBHTapnoHHaa SHeprna noramaeT bcio noJio- 
acHTejibHyio SHepraio MaTepnn. A cjiepoBaTejibHo, nojiHaa 3Hep- 
thh BcejieHHoft paBHa Hyjpo. 

HTax, ypBoeHne HyjiH paer Hyjib. IIosTOMy BcejieHHaa mo- 
acer ypBOHTb xojmpecTBo nojtoacnTejibHoft SHeprnn MaTepnn n 
ypBOHTb xojmpecTBo oTpnnaTejibHon rpaBHTapnoHHon sHeprnn, 
He HapyniHB 3axoHa coxpaHeHnn SHeprnn. 3toto He cjiypaeTcn 
npn o6biPHOM pacninpeHHH BcejieHHon, xorpa njioTHocTb 3Hep- 
rnn BeipecTBa yMeHbmaercH c yBejinpeHneM BcejieHHon. Ho oto 
nponcxopnT npn HHcjuiflpnoHHOM pacninpeHHH, noTOMy pto 
njioTHocTb SHeprnn b nepeoxjiaacpeHHOM coctohhhh ocTaeTcn 
nocTOHHHon, b to BpeMH xax BcejieHHaa pacmnpHeTCH. Korpa 
BcejieHHaa ypBanBaeTcn b pa3Mepax, nosnTHBHaa SHeprna Ma- 
Tepnn n orpnpaTejibHap rpaBHTapnoHHaH SHeprna ypBanBaiOTCH 
Toace, Tax pto nojmaa SHeprna ocraeTca paBHon Hyjpo. Bo BpeMH 
HHtjlJIJipHOHHOH (Jja3bl pa3MepbI BceJieHHOH yBeJIHPHBaiOTCH 
opeHb cnjibHo. H o6ipee xojmpecTBo SHeprnn, H3 xoTopon MoryT 
o6pa30BbiBaTbCH pacTnpbi, cTaHOBHTca opeHb Bejinxo. TyT 3aMe- 
thji no 3TOMy noBopy: cToBopaT, 6ecnjiaTHbix 3aBTpaxoB He 6bi- 
Baer. Ho BcejieHHaa — caMbin 6ojtbmon 6ecnjtaTHbin 3aBTpax». 

KOHEH HHOJIHU,HH 

B HacTOHipee BpeMH pacninpeHne BcejieHHon yace He hocht 
HHijjjiHpnoHHoro xapaxTepa. Tax pto poJiaceH cyipecTBOBaTb 
Hexnn MexaHH3M, ncxjpopaioipHH opeHb 6oPbinyio siJxJiexTHB- 
Hyio xocMOJiornpecxyK) xoHCTaHTy. 3to 3aMeHHJio 6bi cxopocTb 
pacninpeHHH c BospacTaioipen Ha 3aMepjieHHyx> rpaBHTapnen, 
xaxyio Mbi Ha6jpopaeM cenpac. MoacHO oacnpaTb, pto no Mepe 
pacninpeHHH n ocTbiBaHHH BcejieHHon paHo hjih no3PHo chm- 
MeTpnn (J)H3HPecxnx B3aHMopeftcTBHH 6ypeT HapyiueHa, nopo6Ho 
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TOMy KaK nepeoxjiaac,n;eHHafl BOfla b KOHije kohijob Bcer^a 3a- 
Mep3aeT. H36biTOHHaa SHepraa coctoahha c HeHapymeHHoft 
CHMMeTpHefi BbicBo6oflHTCfl, BHOBb HarpeB BcejieHHyio. 3aTeM 
pacniHpeHHe h ocTbiBaroie BceAeHHoii npoAOAacaTca b iiojihom 
cooTBeTCTBHH c Mo^ejibK) ropanero BoJibiuoro B3pbiBa. OAHaxo 
Tenepb y Hac 6yjs,en o6bacHemie Toro, noneMy cKopocTb paciiiH- 
peHHB B TOHHOCTH paBHa KpHTHHeCKOH H nOHeMy pa3Hbie o6jia- 
cth npocTpaHCTBa HMeiOT oAHHaKOByio TeMnepaTypy. 

B nepBOHanajibHOH moacah Tyra npeflncwtarajiocb, hto (})a- 
30Bbiii nepexoA k HapymeHHoft chmmctphh nponcxoAHT BHe- 
3anHo, Kax B03HHKH0BeHne KpncTajiJiOB Jib^a b nepeoxjiaacAeH- 
hoh BOAe. Hack cocroHJia b tom, hto «ny3bipbKH» hoboh (J)a3bi 
(c HapymeHHoft cHMMeTpHeft) aapoxcAaiOTca b HeApax CTaporo 
(Jja30Boro coctoahha, noAo6HO TOMy KaK ny3bipbKH napa bo3- 
HHKaiOT b 3aKnnaK)iAeH BOAe. IIpeAnoAaraAocb, hto «ny3bipb- 
kh» pacumpaiOTCA h nocTeneHHo CAHBaioTCA Apyr c ApyroM ao 
Tex nop, noxa Bee npocTpaHCTBo He oKaaceTca aaxBaneHO hoboh 
4>a30H. Ho bot HesaAana (Ha sto yKa3biBaji a h paA Apyrnx yne- 
Hbix): BcejieHHaa pacninpajiacb HacTOJibKo 6bicTpo, hto o6pa- 
3yioiAHeca ny3bipbKH npocTo He ycneBajiH CAHTbca Apyr c Apy- 
tom, a pa36erajiHCb b npocTpaHCTBe. BcejieHHaa aoaacha 6bma 
ocTaTbca b KpaiiHe HeoAHopoAHOM coctoahhh, npH KOTOpOM b 
HeKOTopbix ee o6aacTax coxpaHHjiacb 6bi chmmctpha MexcAy 
pa3JiHHHbiMH CHJiaMH. TaKaa MOAejib BcejieHHOH He corjiacyeT- 
ca c TeM, hto Mbi Ha6jiK>AaeM. 

B OKTfl6pe 1981 r. a ornpaBHJica b MocKBy Ha KOH(j)epeHijHJO 
no KBaHTOBoii rpaBHTanHH. A nocae Hee npoBea ceMHHap no hh- 
(jjAAIJHOHHOft MOAeAH B AcTpOHOMHHeCKOM HHCTHTyTe HM. 
IIlTepH6epra. B ceMHHape ynacTBOBaA moaoaoh cobctckhh 
HccAeAOBaTeAb AHApeft Jlmme. Oh CKa3aA, hto caoachocth, cba- 
3aHHoft c TeM, hto ny3bipbKH He CAHBaioTca, moacho H36eacaTb, 
ecAH npeAnoAoacHTb, hto ny3bipbKH 6mah oneHb 6oAbHiHMH. 


B 3tom CAynae Hama o6AacTb BceAeHHoii MoaceT 3aKAK>naTbca 
BHyrpH oahoto ny3bipbKa. /(aa toto hto6m sto pa6oTaAo, nepe- 
xoa ot cHMMeTpHH k ee HapymeHHio aoaxcch npoHcxoAHTb oneHb 
MeAAeHHO h BHyTpH ny3bipbKa, hto BnoAHe bosmoacho b coot- 
BeTCTBHH C BeAHKHMH o6beAHHeHHbIMH TeOpHAMH. 

HAea JIhhac o mcaachhom HapymeHHH chmmctphh 6 bma 
oneHb xopoma, ho a yica3aA, hto ero ny3bipbKH Moiyr npeBocxo- 
AHTb pa3Mep BceAeHHoii b to BpeMa. H npoAeMOHcrpHpoBaA, hto 
cHMMeTpna oAHOBpeMeHHo HapyiuaAacb 6 bi noBceMecrao, a He 
TOAbico BHyrpH ny3bipbKOB. 3to npHBeAO 6 bi k OAHopoAHoft Bce- 
AeHHoii, KaKyio mbi Ha 6 AK>AaeM. MoAeAb mcaachhoto HapymeHHa 
CHMMerpHH 6 buia yAanHOH nonbrncoft o 6 r>acHHTb coBpeMeHHoe co- 
CTOAHHe BceAeHHoii. Oahako a h HeKOTopbie KOAAern otmcthah, 
hto npeACKa3biBaeMbie eio KOAe 6 aHHH mhkpoboahoboto 4>ohobo- 
ro H3AyneHHa HaMHoro npeBbimaioT Ha 6 AioAaeMbie. KpoMe toto, 
60 Aee n03AHHe pa 60 TbI 3apOHHAH COMHeHHe b TOM, npOHCXOAHAH 
ah npaBHAbHbie (J)a30Bbie nepexoAbi Ha paHHHx ct3ahhx pa3BH- 
thh BceAeHHoii. BoAee yAanHoii oKa3aAacb xaoTHnecKaa hhiJiah- 
HHOHHaa MOAeAb, npeAAoaceHHaa JIhhac b 1983 r. OHa He 3a- 
BHceAa ot (J)a30Bbix nepexoAOB h AaBara npaBHAbHbie 3HaneHHa 
BapHapHH MHKpOBOAHOBOTO (J)OHa. B COOTBeTCTBHH c Heft coBpe- 
MeHHoe cocToaHHe BceAeHHoii motao B03HHKHyrb H3 oneHb 6 oAb- 
moro HHCAa pa3AHHHbix HcxoAHbix KOHiJjHrypaHHii. Ilpn BceM 
TOM He MOTAO 6 bITb TaKOTO, HTo 6 bI KaACAaA H3 HHX npHBOAHAa 
k noABAeHHio BceAeHHoii, KOTopyio Mbi Ha 6 AK>AaeM. TaKHM 06 - 
pa30M, Aaace HH^AapHomiaa MoAeAb He o 6 bacHaeT ham, noneMy 
HanaAbHbie ycAOBHa 6 buin TaKHMH, icaKHe Moiyr npHBec™ k (Jx>p- 
MHpoBaHHio Ha 6 AK>AaeMoii BceAeHHoii. /(oAACHbi ah Mbi BepHyTb- 
ca aaa o 6 bacHeHHa k amponHOMy npHHHHny? He 6mao ah Bee 
3to npocTo cnacTAHBoii CAynaftHOCTbio? Pememie corAacHTbca 
C 3THM BblTAAAeAO 6 bl maTOM OTHaAHHA, 0TK330M ot Bcex HamHX 
HaAeayi noHATb nopaAOK, Aexcamnft b ochobc BceAeHHoii. 
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J\jik npe^cKa 3 aHHH Toro, KaK AOJiacHa 6 buia aapoAHTbca Bce- 
jieHHaa, Hyacno ycTaHOBHTb 3aKOHbi npHpoflbi, KOTopbie Aeii- 
ctbobajih b Hanajie BpeMeHH. Ecjih cnpaBezpiHBa KJiaccmecKaa 
o 6 maa TeopHH oTHocHTejibHocra, to H3 TeopeMbi CHHryjmpHo- 
cth cjieflyer, hto Hanajio BpeMeHH AOJiacHo 6 bmo npe^CTaBJiHTb 
C 060 H TOHKy, TJie nJIOTHOCTb MBTepHH H KpHBH3Ha npocTpaHCTBa 
6 buiH 6 ecKOHeHHbi. Bee H3BecTHbie HaM 3aKOHbi npnpoAbi TaM 
AOJiacHbi HapymaTbCH. Moxcho npeAnojioacviTb, hto thm achctbo- 
bbjih oco 6 bie 3aKOHbi, He HapymaeMbie b cHHryjiapHocTax, ho 
6 bmo 6 b 1 KpaHHe Tpy^HO Aaace ccjiopMyjiHpoBaTb (})H3HHecKHe 
3aKOHbi ajih tbkhx CBoeHpaBHbix ToneK, h Ha 6 jiK>AeHHH He noA- 
CKa3ajIH 6 bl HAM, K3KHMH MOiyT 6 bITb 3TH 3aKOHbI. OAHaKO TeO- 
peMbl O CHHryjIHpHOCTH nOKa3bIBaiOT, HTO npH CTOJIb SHAHHTejIb- 
hom ycH/ieHHH rpaBHTapHOHHoro nojm oco 6 yio BaacHocrb npn- 
o 6 peTaiOT 3(})(})eKTbi kbahtoboh rpaBHTapHH. KaaccHHecKaa 
TeopHH 6 ojibme He MoaceT cjiyaoiTb xoponiHM onHcaHHeM Bce- 
jteHHOH. IIosTOMy, o6cy3KAaa caMbie paHHHe STanbi pasbhthh 
B cejieHHOH, haao HcnoJibsoBaTb KBaHTOByio Teopnio rpaBHTa- 
ijhh. Kax Mbi noxaaceM Aajiee, KBaHTOBaa MexaHHKa AonycxaeT 
noBceMecTHoe co 6 /noAeHHe o 6 biHHbix (})H3HHecKHx 3 Akohob — 
BKJHOHas Hanajio BpeMeHH. Her hjokam nociyjiHpoBaTb HOBbie 
3aKOHbi A-^a cHHryjiHpHocTeft, noTOMy hto KBaiiTOBaa TeopHH He 
HyacAaerca b cHHiyjiapHOCTHX. 

Mbi noKa He HMeeM noAHoft h nocjieAOBarejibHOH TeopHH, 06b- 
eAHHHiomeH KBaHTOByio MexaHHKy h rpaBHTaiiiiio. Ho Mbi coBep- 
meHHo yBepeHbi b HeKoropbix oco6eHHOcrHX, KOTopbiMH AOJiacHa 
o6jiaAarb o6beAHHeHHaa TeopHH. IIpeacAe Bcero, aojdkho 6biTb 
yaTeHO npeAAoacemie OeHiiMaHa o (JxjpMyjinpoBaHHH kbahtoboh 
T eopHH Ha ocHOBe cyMM no rpaeKTopMHM (hctophhm yacmn). IIpH 
TaKOM noAxoAe naenma, nepeMemaiomaaca H3 tohkh A b Tonicy B, 
HMeeT He OAHy Hcropnio, KaK b KJiaccuiecKOH TeopHH. Bmccto aroro 
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npeAnojiaraercH, hto OHa cjieAyer KaacAbiM H3 B03MoacHbix nyreft 
b npocTpaHCTBe-BpeMeHH. KaacAoft TaKoft hctophh cooTBercTBy- 
er napa anceji, oaho H3 KOTopbix xapaKTepH3yeT pa3Mepbi BOjiHbi, 
a BTopoe — ee nojioaceroie b HHKJie, to eerb (J>a3y. 

BepoHraocTb toto, hto nacTHua, CKaaceM, MHHyer HeKoropbie 
oco6bie tohkh, onpeAejmeTca nyTeM cjioaceHHH bojih, cbhsah- 
Hbix c KaacAoft bosmohchoh HCTopneH, KOTopaa npoxoAHT aepes 
aiy TOHKy. OAHaKO iipaKTiraecKHe nonbiTKH BbinojiHHTb sto cjio- 
aceHHe o6biaHO HarajiKHBaioTCH Ha cepbe3Hbie TexiinaecKHe TpyA- 
HOCTH. EAHHCTBeHHblH CnOCo6 060HTH HX — nOCJieAOBATb TaKOMy 
CBoeo6pa3HOMy npeAnncaHHio: Hyaoro cmiaAbiBaTb BOJiHbi ajih 
HCTOpHH HaCTHH, KOTOpbie npOHCXOAHT He B peajIbHOM BpeMeHH, 
npHBblHHOM AJIH Hac, a B MHHMOM. 

BbipaaceHHe «mhhmoc BpeMa» cjiobho 6bi b3hto H3 HayaHOH 
(JiaHTacTHKH, ho Ha caMOM Aejie sto tohho onpeAeaeHHoe Mare- 
MaTHHecKoe noHHTHe. HTo6bi H36eacaTb TexHHHecKHx TpyAHO- 
CTeil npH (JjeHHMaHOBCKOM CyMMHpOBaHHH no HCTOpHHM, CJie- 
AyeT HcnoJibsoBaTb mhhmoc BpeMa. 3 to OKa3biBaer HHTepecHoe 
B/tHHHHe Ha npocTpaHCTBO-BpeMa: pa3JiHaHe MeacAy npocTpaH- 
ctbom h BpeMeHeM coBepmeHHo crapaeTCH. npocTpaHCTBO- 
BpeMH, B KOTOpOM Co6bITHHM COOTBeTCTByiOT MHHMbie 3HaHeHHH 
BpeMeHHbix KoopAHHaT, npH3HaercH eBKJiMAOBbiM, noTOMy hto 
M erpHKa oiipeAejieHiio-nojioacHTejibHa. 

B eBKJiHAOBOM npocTpaHCTBe-BpeMeHH HeT pa3HHi;bi MeacAy 
HanpaBJieHHeM BpeMeHH h HanpaBJieHHaMH b npocTpaHCTBe. 
C Apyroft CTopoHbi, b peajibHOM npocTpaHCTBe-BpeMeHH, rae co- 
6biTHa xapaKTepnsyioTca peajibHbiMH 3HaneHHHMH BpeMeHHbix 
KoopAHHaT, paaHHpy ycTaHOBHTb jienco. HanpaBJieHHe BpeMe¬ 
HH JieacHT BHyrpH CBeTOBoro KOHyca, a npocTpaHCTBeHHbie Ha- 
npaB/ieHHH — BHe ero. Moaoio nocHHTaTb, hto Hcnojib30BaHHe 
mhhmoto BpeMeHH npocro-HanpocTo MaTeMaTHHecKHH npneM, 
yjiOBKa, noMoraiomaa BbiHHCJiHTb pe3yjibTaTbi p,Jia peajibHoro 
npocTpaHCTBa-BpeMeHH. Oahbko Moacer CTaTbca, hto sthm AeJio 
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He OrpaHHHHBaeTCH. BoSMOJKHO, HXO eBKJIHJIOBO npOCTpaHCTBO- 
BpeMH — (JjynziaMeHTajibHoe noHaxne, a Haiuii npe,n;cxaBJieHHH 
o peajibHOM npocTpaHCTBe-BpeMeHH He 6oJiee aeM njio# boo 6- 
paaceHHH. 

Korjia mm npHMeHaeM fljia BcejieHHon (JieHHMaHOBCKHH Me- 
TOff CyMMHpOBaHHH no HCXOpHHM, aHajIOrOM HCTOpHH HaCTHpbl 
BbicTynaeT yace Bee HCKpHBjieHHoe npocxpaHcxBo-BpeMa, koto- 
poe npeflcxaBJiaex hctophio Bceft BcejieHHOH. IIo TexHHaecKHM 
npHHHHaM, O KOTOpbIX rOBOpHJIOCb Bbirne, 3X0 HCKpHBJieHHOe 
npOCTpaHCTBO-BpeMH JIOJDKHO BOCnpHHHMaTbCH KaK eBKJIH/IOBO. 
HHaae roBopa, BpeMa hbjihctch mhhmmm h hcotjihhhmo ot Ha- 
npaBJieHHH b npocTpaHCTBe. fljia Toro axo6bi BbiaHCJiHXb Bepo- 
aTHoeTb o6HapyaceHHa peajibHoro npocxpaHCXBa-BpeMeHH c 3a- 
AaHHblMH XapaKTepHCTHKaMH, HyaCHO CJIOaCHXb BOJIHbl, CBH3aH- 
Hbie C T6MH TpaeKTOpHHMH B MHHMOM BpeMeHH, KOTOpbie o6jiajaK)T 
Tpe6yeMbiMH XapaKTepHCTHKaMH. IIpoflejiaB bmhhc JieHiia, Moac- 
HO nOJiyHHTb BepOHTHOCTHyK) HCTOpHK) BcejieHHOH B peajibHOM 
BpeMeHH. 

OTCYTCTBHE TPAHHHHblX YCJIOBHH 

B KJiaCCHHeCKOH TeopHH TflrOTeHHfl, B OCHOBe KOTOpOH Jie- 
acnx peajibHoe npocxpaHcxBo-BpeMa, HMeexca Jimiib jiBa bo3- 
MoacHbix BapnaHTa noBejieHHH BcejieHHOH. OHa hjih cymecTBo- 
Bajia Beam), hjih 6epeT Haaajio b cHHryjiapHocxH b HeKoxopbift 
KOHeHHbiH MOMeHT npoiHJioro. TeopeMbi o CHHryjiapHocxH no- 
Ka3bIBaiOT, HTO flOJDKeH 6bIJI HMeTb MeCTO BTOpOH BapHaHX. C apy- 
roii CTopoHbi, KBaHxoBaa xeopna rpaBHTaHHH npejyiaraex xpe- 
XbK) B03M03KH0CXb. IIoCKOJIbKy MbI HMeeM JieJIO C eBKJIH/lOBbIM 
npocxpaHcxBOM-BpeMeHeM, b KoxopoM HanpaBjieHHe BpeMeHH 
ypaBHeHO c HanpaBjieHHaMH b npocxpaHCXBe, npocxpaHCXBO- 
BpeMa Moacex 6bixb KOHeaHbiM no npoxaacemiocxH, ho npn sxom 


He HMexb CHHryjiapHocxefi, Koxopbie (JiopMHpyiox rpammy hjih 
xpaft. IIpocxpaHcxBo-BpeMH b sxom cjiyaae 6yaex no#o6HO no- 
BepXHOCXH 3eMJIH, XOJIbKO C JJByMH AOnOJIHHXeJIbHbIMH H3Me- 
peHHaMH. IIoBepxHocxb 3eMjiH KOHeaHa no npoxaacemiocxH, ho 
He HMeex rpamnjbi hjih icpaa. OxnjibiB Ha 3ana/i, Bbi He yna^exe 
c xpaa CBexa h He HaxoJiKHexecb Ha CHHryjiapHocxb. Yac a-xo 
3Haio, noxoMy axo orn6aji 3eMHOH map. 

B eBKJiH^OBOM npocxpaHcxBe-BpeMeHH, ziBHraacb Ha3aji k 
6ecKOHeaHOMy MHHMOMy BpeMeHH hjih aeMy-xo flpyroMy, Ha- 
anHaiomeMyca b CHHryjiapHocxH, mm, icaic h b KJiaccHaecKOH xeo- 
pHH, cxojiKHeMca c npo6jieMoft onpe^ejieHHa HaaajibHoro cocxoa- 
HHa BcejieHHOH. Bor Moacex 3Haxb, KaK Haaajiacb BcejieHHaa, ho 
MbI He B COCXOHHHH HpHBeCXH KaKHX-JIH6o OCo6bIX flOBOflOB B 
nojib3y xoro, axo OHa sapoac^ajiacb xaK, a He HHaae. C .npyroft 
cxopoHbi, KBaHxoBaa xeopna rpaBHxapHH oxicpbiJia HOByio bo3- 
MoacHocxb: npocxpaHcxBO-BpeMa Boo6me He HMeex rpamm. TaK 
axo Hex Hyae^bi ycxaHaBJiHBaxb hx noBejteHiie. Hex hh CHHry- 
jiapHocxeii, b Koxopbix Hapymaioxca 3aKOHbi (Jjh3hkh, hh Kpaa 
npocxpaHcxBa-BpeMeHH, Koxopbift 3acxaBHJi 6bi Hac anejumpo- 
BaXb K Boiy HJIH BbIBO/lHTb HOBblH 3HKOH rpaHHHHbIX yCJIOBHH 
npocxpaHcxBa-BpeMeHH. CicaaceM xax: rpaHHHHbie ycjioBHa fljia 
BcejieHHOH cocxoax b oxcyxcxBHH y Hee rpaHHij. BcejieHHaa 
jloJiacHa 6bixb a6cojnoxHo 3aMKHyxoH h He3aBHCHMOH ox aero- 
jih6o jieacaujero BHe ee. Ee Hejib3a hh cos/iaxb, hh yHHaxoacnxb. 
OHa ^ojiacHa npocxo cymecxBOBaxb. 

Hmchho Ha KOHtjiepeHijHH b BaxHKaHe a BnepBbie bmjibh- 
Hyji npea,nojioaceHHe, axo, B03MoacHO, BpeMa h npocxpaHcxBO 
BMecxe o6pa3yiox noBepxHocxb KOHeaHbix pa3MepoB, He HMe- 
lornyio rpaHHpbi hjih Kpaa. Moh floiuia# 6mji, o/piaKo, cKopee Ma- 
xeMaxnaecKHM, nosxoMy HanpaniHBaiomHecH H3 Hero Bbrno^bi 
o pojiH Bora b coxBopeHHH BcejieHHOH ycKOJib3HyjiH xorjia ox 
BHHMaHHH cjiymaxejieft (h Moero xoace). Bo BpeMa BaxmcaHCKOH 
KOHiJjepeHpHH a He 3Haji, KaK Hcnojib30Baxb Hjieio oxcyxcxBHH 



92 


CTHBEH XOKHHr 


nPOHCXOXCJEHHE H CYJbBA BCEJIEHHOfl 


93 


rpaHHij; aaa nponrcraoB o BceaeHHoii. Caeayiomee aeTo a npoBeji 
b YHHBepcHTeTe KaanijjopHHH b CaHTa-Bap6ape. Moft apyr h 
xoaaera /Ixchm Xapra noMor MHe aJiopMyanpoBaTb ycaoBHa, xo- 
TopbiM AOJiacHa y^oBjieTBopaTb Bceaemiaa, ecjin y npocipaHCTBa- 
BpeMeHH HeT rpaHHitbi. 

/{oaaceH noAHepKHyTb, hto 3Ta naea o xohchhom npocrpaH- 
CTBe-BpeMeHH, He HMeioipeM rpaHHijbi, Bcero anuib npeanoao- 
aceHHe. OHa He BbiBoanTca aomaecxH H3 xaxHx-aH6o apyrnx 
npHHpHnoB. Kax h Jno6aa apyraa HayaHaa Teopna, OHa Moraa 
6bITb H3HaH3JIbHO noaCXa3aHa SCTeTHHeCKHMH HJIH MeTatf)H3HHe- 
ckhmh coo6paaceHHBMH, noajBepaHTb ace ee HCTHHHOCTb aoaac- 
HO COOTBeTCTBHe TeopCTHHeCKHX npeaCXa3aHHK Ha6aK>aeHHHM. 
OaHaxo b cayaae xBaHTOBOH MexaHHKH npoH3BecTH Taxyio npo- 
Bepxy BecbMa 3aTpyaHHTeabHo, h Ha to ecTb aee npHHHHbi. Bo- 
nepBbix, Mbi Bee eipe He 3HaeM HaBepnaxa, xaxaa Teopna ycnem- 
ho o6beAHimeT b ce6e o6myio Teopnio oTHocHTejibHocTH h xBaH- 

TOByiO MeXaHHXy, XOTH HaM aOBOabHO MHOrO H3BeCTHO O TOM, 
xaxyio 4>opMy aoajKHa HMeTb noao6Haa Teopna. Bo-BTopbix, ax> 
6aa Mo^ejib, aeTaabHO onHCbiBaiomaa BceaeHHyio b peaoM, 
AOJiaCHa 6bITb CJIHHIXOM CJIOaCHOH MaTeMBTHHeCXH, HTo6bI Mbi 
motjih npoaeaaTb BbiHHcaemia aaa tohhmx npeacxaaaHHK. Tax 
hto npnaeTca flOBOJibCTBOBaTbca npH6jiHaceHHHMH, ho aaace 
h Toraa npo6jieMa Bbreoaa npeacxa3aHHii ocraerca caoacHon. 

Ecjih npHHaTb npeanoaoaceHHe o6 OTcyTCTBHH rpaHHpbi, 
BbiacHaeTca: maHCbi o6Hapyaarn>, hto BceaeHHaa caeayeT 6oab- 
uiHHCTBy B03MoacHbix hctophh, npeHe6peacHMo Majibi. Ho cy- 
mecTByeT oco6oe ceMeficTBO hctophh, xoTopbie ropa3ao 6oaee 
Bepoarabi, aeM ocTajibHbie. 3th hctophh MoacHO ynoao6nTb no- 
BepxHOCTH 3eMJiH, rae paccToamie ot CeBepHoro noaioca npea- 
CTaBJiaeT co6oii MHHMoe BpeMa, a BeanaHHa iHHpoTHoro xpyra 
OTo6paacaeT npocipaHCTBeHHbiH pa3Mep BceaeHHOH. BceaeHHaa 
HaaHHaeTca Ha CeBepHOM noaioce b Biiae oaHHoaHoft tohxh. IIo 
Mepe npo^BHaceHHa Ha x>r iimpoTHbiH xpyr CTaHOBHTca Bee 6oab- 


me, cooTBercTBya pacuiHpeHHio BcejieHHOH b mhhmom BpeMe- 
hh. BcejieHHaa aocrarHer MaxcHMajibHoro pa3Mepa Ha sxBaTope 
h cHOBa coiiaeTca b oaHHOHHyio Toaxy Ha KDjkhom noaioce. /Ja>xe 
ecjin 6bi OHa HMeaa HyaeBbie pa3Mepbi Ha CeBepHOM h IOxchom 
noaiocax, sth tohxh He 6ujm 6u CHHiyjiapHocraMH, xax He aBJia- 
jotch hmh CeBepHbiii h KDacHbiii noaioca 3eMan. 3axoHbi npn- 
poflbi 6ynyT co6arc»aaTbca b Haaaae BceaeHHOH, xax ohh co6aio- 
aaiOTca Ha noaiocax Hamefi naaHCTbi. 

HcTopna BceaeHHOH b peaabHOM BpeMeHH, oaHaxo, Bbiraa- 
aeaa 6bi coBepmeHHo HHaae. OHa HaaHHaaacb 6bi c HexoToporo 
MHHHMaabHoro pa3Mepa, paBHoro MaxcHMaabHOMy pa3Mepy 
hctophh b mhhmom BpeMeHH. BcejieHHaa pacuiHpaaacb 6bi b 
peaabHOM BpeMeHH coraacHO hhcJmhuhohhok Moaean. BnpoaeM, 
He ctoht Tenepb npeanoaaraTb, 6yaTO BceaeHHaa 6biaa Tax nan 
HHaae coaaaHa b npaBHabHOM coctohhhh. BceaeHHaa paciiiH- 
pmiacb 6bi ao oaeHb 6oabiHHX pa3MepoB, ho paHO nan nosaHO 
cxaonHyaacb 6bi, cTaB aeM-To Bpoae cmnyaapHocTH b peaabHOM 
BpeMeHH. TaxHM o6pa30M, b xaxoM-To cMbicae Mbi Bee o6peae- 
Hbi, aaace ecan aepacHMca noaaabme ot aepHbix atip. Toabxo 
onncaHHe BceaeHHOH Ha ocHOBe mhhmoto BpeMeHH H36aBHT Hac 
ot cHHiyaapHocTefi. 

TeopeMbi o CHHryaapHOCTH b xaaccnaecxoH o6meii TeopHH 
oTHOCHTeabHocTH noxa3biBaiOT, aTO BceaeHHaa aoaacHa HMeTb 
Haaaao h hto sto Haaaao caeayeT onncbiBaTb c noMoipbio XBaH- 
toboh TeopHH. 3 to, b cbok) oaepeat, npHBoaHT x naee, aTO Bce¬ 
aeHHaa MOaceT 6bITb XOHeaHOH B MHHMOM BpeMeHH, HO He HMeTb 
rpaHHij nan cHHryaapHOCTeft. Ecan BepuyTbca b peaabHoe Bpe¬ 
Ma, B XOTOpOM Mbi aCHBeM, CHHiyaapHOCTH B03HHXHyT BHOBb. 
HecaacTHoro acTpoHaBTa, yroaHBiuero b aepHyio atipy, no- 
npeacHeMy nocTHraeT neaaabHbiii xoHep. H36eacaTb BCTpean 
C CHHiyaapHOCTHMH OH MOT 6bl aHHIb B MHHMOM BpeMeHH. 

Bo3mo3kho, 3to npeanoaaraer, hto hmchho Tax Ha3biBaeMoe 
MHHMoe BpeMa aBaaeTca ochobhhm, a to, hto Mbi Ha3biBaeM 
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peajibHtiM BpeMeHeM, ecu. Jimiib ruioji Harnero yMa. B peanbHOM 
BpeMeHH BcejieHHaa HMeeT Hanajio h KOHeu; b CHHryjiflpHocTHx, 
KOTopbie (JjopMHpyioT rparamy npocTpaHCTBa- BpeMeHH h b ko- 
Topbix HapymaiOTCH (J)H3HHecKne 3aicoHbi. Ho b mhhmom Bpe¬ 
MeHH HeT hh CHHiyjiHpHOCTeii, hh rpamm. TaK HTO, B03M05KH0, 
Ha caMOM pejie MHHMoe BpeMH — ocHOBHoe, a to, hto Mbi Ha3bi- 
BaeM peajibHbiM BpeMeHeM, He 6oJiee neM Hpea, npH/iyMaHHaa 
HaMH rah onHcaHHH cbohx npepcTaBJieHHH o BcejieHHOH. Ho b 
COOTBeTCTBHH C nO^XOflOM, KOTOpblH H H3JIOXCHJI B nepBOH JieK- 
ijhh, HayHHaa Teopna — sto Bcero JiHiiib mbt eMaTHHecicaH mo- 
pejib, KOTopyio mm Bbipa6aTbiBaeM rah onncaHHn Ha6/nofleHHH. 
OHa cymecTByeT TOJibKO b HameM co3HaHHH. A 3HaHHT, 6eccMbic- 
jieHHO cnpauiHBaTb, hto nojpiHHHO — peajibHoe hjih mhhmoc Bpe- 
mh. CyTb jmuib b tom, Kaxoe H3 hhx y,n;o6Hee Hcnojib30BaTb rah 
OnHCaHHH. 

npepnoJioaceHHe o6 OTcyTCTBHH rpamiijbi, noxoace, npezi- 
cKa3biBaeT, hto b peajibHOM BpeMeHH noBe^eHHe BcejieHHOH 
POJDKHO COOTBeTCTBOBaTb HH(J)JiaiJHOHHbIM MOpejIHM. Oco6o HH- 
TepecHaa npodaeMa — sto BejiHHHHa He6oJibmnx otkjiohchhk or 
OflHOpOflHOH nJIOTHOCTH B paHHefi BcejieHHOH. CHHTaeTCH, HTO 
HMeHHO ohh npHBejiH k noHBjieHHio cnepBa rajiaKTHK, 3aTeM — 
3Be3^ h HaKOHep — pa3yMHbix cymecTB, tbkhx icaic Mbi. CoraacHO 
npHHHHny HeonpepejieHHOCTH, paHHjra BcejieHHaa He Morjia 
6biTb coBepmeHHO opuopopHOK. HanpoTHB, nojioaceHHe hjih 
CKO pOCTb HaCTHII flOJiaCHbl 6bIJIH HMeTb HeKOTOpblH pa36p0C, HJIH 
(JuiyKiyapHH, SHaneHHK. Ecjih ace npHHHTb npepnojioaceHHe o6 
OTCyTCTBHH rpaHHIJ, TO OKa3bIBaeTCfl, HTO RAH HaHajia BcejieHHOH 
XBaTHJIO 6bl Bcero JIHHIb MHHHMajIbHO B03M0aCH0H HeopHOpop- 
hocth, ponycxaeMOH npHHpHnoM HeonpepejieHHOCTH. 

Torpa BcejieHHaa pojiacHa 6bijia nepeacHTb nepnop cTpeMH- 
TejibHoro paciHHpeHHH, icax b HHiJuiHpHOHHbix MopejiHX. Ha npo- 
THaceHHH 3Toro nepHopa ncxopHbie HeopHopopHocTH pa3pacTa- 
JIHCb 6bl, noxa He POCTHrJIH pa3MepOB, JIOCTaTOHHblX, HTo6bI o6b- 


HCHHTb B03HHKH0BeHHe raJiaKTHK. TaKHM o6pa30M, Bee CJIOaCHbie 
cTpyKTypbi, KOTopbie mbi Ha 6 jno/iaeM bo BcejieHHOH, MoacHO o 6 b- 
HCHHTb C nOMOipbK) yCJIOBHH O 6 OTCyTCTBHH ipaHHIJ H npHHHHIia 
HeonpepejieHHocTH KBaHTOBoft MexaHHKH. 

H Ren o tom, hto npocrpaHCTBo h BpeMH MoaceT npepcTaBJinTb 
co6oh aaMKHyTyio noBepxHOCTb 6e3 rpaHHijbi, HMeeT rjiy6oKHe 
cjie/icTBHH rah toto, KaxoBa pojib Bora b pejiax BcejieHHOH. B pe- 
3yjibTaTe ycneniHoro iipHMeHeHHH HayHHbix Teopnii pjia onnca- 
HHH Co6bITHH 60 JMIIHHCTBO JIIOpeK npHHIJIO K y6e5KpeHHIO, HTO 
Bor no 3 BOJiaeT BcejieHHOH pa 3 BHBaTbca b cootbctctbhh c hckhm 
Ha 6 opoM (J)H3HHecKHX 3aKOHOB. noxoace, Oh hh bo hto He BMe- 
uiHBaeTCH bo BcejieHHOH, pa 6 bi He HapyuiHTb sthx 3aKOHOB. Or- 
HaKo (})H3HHecKHe 3aKOHbi He roBopHT hhm, icax Bbirjin/iejia Bce- 
JieHHaa B MOMeHT CBOerO B03HHKHOBeHHH. npaBO 33BeCTH hbcoboh 
MeX3HH3M H peiHHTb, KBKHM POJiaCHO 6 bITb HaHajIO BcejieHHOH, 
no-npeacHeMy ocTaeTca 3a TocnopoM. noxa npepnojiaraeTca, hto 
BcejieHHaa HMejia HanajioM cHHryjiapHOCTb, npaBOMepHo poiiy- 
CTHTb, HTO OHa 6 bIJia COIBOpeHa HeKOH BHeiHHeH CHJIOH. Ho eCJIH 
BcejieHHaa peftcTBHTejibHO nojfflocTbio 3aMKHyTa h He HMeer hh 
rpaHHpbi, hh Kpaa, OHa HHKorpa He MoaceT 6 biTb hh co3paHa, hh 
yHHHToaceHa. OHa npocTO pojiacHa cyipecTBOBaTb. Ipe ace Torpa 
Mecro Co3paTejia? 



IHECTAH JIEKUHH 

HAIIPABJIEHHE BPEMEHH 



B cBoeM poMaHe «llocpeaHHK» JlecjiH IIoyji3 XaprjiH mmier 
«IIpoiiuioe — 3to nyaca a cTpaHa. TaM Bee ziejiaeTCJi HHane — ho 
noneMy npoimioe crojib otjihhho ot 6ynymero? rioneMy mu noM- 
hhm npoimioe, a He 6ynym.ee?* /IpyraMH cjioBaMH, noneMy Bpe- 
mh flBHacercH Bnepea? He CBraaHo jih bto c paciimpemieM Bce- 

JieHHOH? 


C, P, T: 3AP5HE HETHOCTb, BPEM5I 

3aKOHbi 4>h3hkh He aeJiaioT pa3JiHHHa Meayiy npouuibiM h 
6yaymHM. ToHHee, ohh He hsmchhiotch, ecjiH npoBecTH onepa- 
Uhio, HMeHyeMyio CPT(cH-nH-TH)-npeo6pa30BaHHeM. 3aecb 
JiaTHHCKaa 6yKBa «C» o6o3HanaeT 3aMeHy nacnm cooTBercTBy- 
k)uihmh hm aHTHHacnmaMH, «P» — 3aMeHy o6beKTa ero sep- 
Ka/ibHbiM H3o6paxeHHeM (b kotopom JieBoe h npaBoe mchhiot- 
ch MecxaMH), «T» — H3MeHeHne HanpaBjieHHa aBHaceraw Bcex 
Hacnm Ha npoTHBonojio*Hoe (to ecTb o6pameHHe aBHacerooi 
BcnHTb). 3aKOHbi 4>h3hkh, KOTopbie ynpaBjiHioT noBeaeHHeM 
MaTepHH npH HopMajibHbix ycjioBiwx, He h3mchhiotch npH one- 
paUHHX C H P. /IpyTHMH CJIOBaMH, HCH3Hb 6yfleT TOH HCe caMOH 
zi:jih o6HTaTejieH aajieicoH njiaHeTbi, co3aaHHbix H3 aHTHBeme- 
cTBa h npeflCTaBjraiomHX co6oh HaniH 3epicajibHbie OTpaacemw. 
Ecjih npHinejieii c apyrofi njiaHeTbi npoTHHeT BaM JieByio pyxy, 
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He nojKHMaihe ee. Oh MoaceT cocroaTb H3 aHTHMaTepHH. Bbi 06 a 
HCHe3HeTe b ayAOBHinHOH BcnbiuiKe CBeTa. Ecjih 3aKOHbi 4 >h3hkh 
He H3MeH*noTC5i npH KOM6HHHpoBaHHH onepamiii C H P, a Taoce 
onepauHH C, P h T, ohh AOAacHbi coxpaHHTbca h npn BbinojiHe- 
HHH OAHOH TOAbKO OnepailHH T. O^HaKO B o6bIHHOH ACH3HH Ha- 
6jiK>AaeTCH orpoMHaa pa3HHu;a MeacAy A®yMa HanpaBAeHHHMH 
BpeMeHH, to ecTb ABHacemieM b npouiAoe h b 6yAymee. IlpeA- 
ciaBbTe ce6e, hto aannca c boaoh na^aeT co crarca h pa36nBaeTca 
BApe6e3ra. Ecjih ciiaTb 3 to Ha KHHonjieHKy, Bbi jierKO onpeAe- 
jiHTe, Bnepea hjih Ha3aa ABHacyTca co6biTHa. 3anycTHB njieHKy 
b o6paTHOM HanpaBJieHHH, Bbi yBHAHTe, KaK ockojikh aaimcH co- 
6HpaioTCH b eAHHoe u;ejioe h OHa 3anpbirHBaeT o6paTHo Ha ctoji. 
Bbi cpa3y CKaaceTe, hto jieHTa 3anymeHa b o6paTHOM HanpaBJie¬ 
HHH, noTOMy hto npenMeTbi Hmcorna He BenyT ce6a iioao6hbim 
o6pa30M b noBceAHeBHoii ach3hh. HHaae npoH3BOAHTeAH cto- 
jioboh nocynbi AaBHO nporopejin 6bi. 

CTPEJIbI BPEMEHH 

Ecjih bu cnpocHTe, noaeMy pa36nTbie aaniKH He co6HpaioT- 
ca BoeAHHo h He B3MbiBaKrr Ha ctoji, BaM OTBeTHT, hto 3to 3anpe- 
meHO BTOpbIM 33KOHOM TepMOAHHaMHKH. Oh TAaCHT, HTO 6 ec- 
nopaAOK (sHTponna) c TeaeHHeM BpeMeHH MoaceT TOAbKO bo3- 
pacTaib. /IpyrHMH caoBaMH, sto Tax Ha3biBaeMbiH 3aKOH Mepijin: 
co6biTHa HMeiOT TeHAeHijHio pa3BHBaTbca b xyAinyio CTopoHy. 
CocroHHHe neaofi aaniKH Ha CToae 6oaee ynopaAoaeHHO, aeM 
Ryan ockoakob Ha noJiy. noaTOMy nepexoA ot pejioft aaniKH Ha 
croae b npoinnoM k ockoakam Ha aoay b 6yAyineM ecTecTBeHeH, 
a o6paTHbiii — HeT. 

Bo3pacTaHHe 6ecnopaAKa, hah shtpoiihh, c TeaeHHeM Bpe¬ 
MeHH — oahh H3 npHMepoB toto, hto Ha3biBaeTca cmpejiou epe- 
m€hu, to ecTb aero-TO, HTo coo6inaeT BpeMeHH HanpaBAeHHe h 


no3BOAaeT pa3AHaaTb npouiAoe h 6yAymee. CymecTByioT no 
MeHbineii Mepe Tpn pa3AHHHbie CTpeabi BpeMeHH. npeacAe Bcero, 
TepMOAHHaMiiaecKaa, to ecTb HanpaBjieHiic BpeMeHH, b kotopom 
B03pacraeT 6ecnopaAOK, hah SHTpoiuia. Bo-BTopbix, ecTb ncnxo- 
AoraaecKaa CTpejra BpeMeHH. 3to HanpaBAeHHe, cooTBeTCTBy- 
loinee TOMy, KaK Mbi BocnpHHHMaeM TeaeHHe BpeMeHH, noMHa 
npouiAoe, a hc 6yAyinee. HaKOHeu;, HMeeTca KOCMOAoraaecKaa 
crpeAa BpeMeHH — HanpaBAeHHe BpeMeHH, b kotopom BceAemiaA 
pacuinpaerca, a He cacHMaeTca. 

51 noKaacy, hto i icuxojrorHaecKaa crpcjra npeAonpeAeAaeT- 
ca TepMOAHHaMHaecKOH h ohh Bcerna yKa3biBaiOT b oahom Ha- 
npaBACHHH. Ecah npHHaTb npeAnoAoaceHHe o6 OTcyTCTBHH rpa- 
HHu;bi y BceAeHHoii, OKaacerca, hto sth ABe crpeAbi CBa3aHbi c koc- 
MOAomaecKOH, xora HanpaBAeHHa hx hc o6a3aTejibHo coBnaAaiOT. 
OAHaKo a npHBeAy aoboam b noAb3y toto, hto AHinb coBnaAeHHe 
HanpaBAeHHH Bcex Tpex crpeA AonycKaeT cyinecTBOBaHHe pa3yM- 
Hbix cyinecTB, KOTopbie MoryT cnpocHTb: a noaeMy, co6ctbchho, 
6ecnopaAOK HapacraeT b tom ace HanpaBAeHHH bo BpeMeHH, b Ka- 
kom pacuinpaeTca BceAemiaa? 

TEPMOflHHAMHHECKA5I 
CTPEJIA BPEMEHH 

51 HaaHy c paccMOTpemia TepMOAMHaMHaecKOH cTpeAbi. Bto- 
pofi 3aKOH TepMOAHHaMHKH ocHOBaH Ha tom, HTO hhcao Heyno- 
paAoaeHHbix coctohhhh aio6oh chctcmm BcerAa HaMHoro npe- 
BbiinaeT hhcao ynopaAoaeHHbix. B KaaecTBe npHMepa paccMor- 
pHM (JiparMeHTbi na3Jia b Kopo6Ke. CymecTByeT OAHa, h toabko 
OAHa, KOM6HHau,Ha, npn KOTopoft H3 pa3po3HeHHbix KycoaKOB 
cocTaBAaeTca KapTHHKa. C Apyroft ctopohm, ecTb MHoacecTBO 
BapnaHTOB pacnoAoaceHHa, He 3aKAK)aaioinHx b ce6e HHKaKoro 
CMbICAa H He CO3Aai0inHX nCAOCTHOTO H3o6paaceHHa. 
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Ilpe,zmoJio:}KHM, hto HeKan cncTeMa HMejia HanaAOM He6oAb- 
ihoh Ha6op ynopAAoneHHbix coctoahhh. C TeneHHeM BpeMeHH 
CHCTeMa 6yaeT 3BOAK>IJHOHHpOBaTb B COOTBeTCTBHH C 3aKOHaMH 
(J)H3HKH, H ee COCTOHHHe H3MCHHTCA. BbICOKa BepOHTHOCTb TOTO, 
hto no3#Hee ee coctoahhc cxaHeT 6ojiee HeynopAAoneHHbiM, npo- 
cto noroMy, hto hhcjio HeynopAAoneHHbix coctoahhh oneHb Be- 
jihko. TaKHM o6pa30M, c TeneHneM BpeMeHH 6ecnopn/ioK HMeeT 
TeimeHUHio B03pacTaTb, ecjm HanaJibHoe cocroaHHe chctcmm xa- 
paKTepH30BajI0Cb BbICOKOH ynopAAOHeHHOCTMO. 

IlycTb H3HanaJibHO 4>parMeHTbi na3Jia yjioaceHbi b Kopo6ice 
Tax, HTO COCTaBAAIOT pHCyHOK. ECJIH MbI BCTpAXHeM KOpo6Ky, OHH 
CAoacaTCA hhmm o6pa30M. Cxopee Bcero, 3to 6yACT HenpaBHJibHoe 
pacnojioaceHHe, xoropoe HapyiHHT KapTHHKy, npocTo noTOMy, hto 
HenpaBHJibHbix pacnoAOAceHHH oneHb mhoto. Hexoropbie rpynnbi 
(JjparaeHTOB Bee eme 6yjsyr cocTaBJWTb nacra xapTHHKH, OAHaKo 
npH AOJITOM BCTpHXHBaHHH H OHH HaBepiIAKa paCCbHUHOTCH. IIa3A 
npHA^T b coBepuieHHO 6ecnopHAOHHoe cocroAHiie, b xoropoM ero 
4>parMeHTbI He COCTaBAAIOT HHK3KOH KapTHHKH. TaKHM o6pa30M, 
HeynopHAoneHHocTb (JipameHTOB, BepoATHO, B03pacreT co Bpe- 
MeHeM, ecjiH ohh noAHHHaiOTca HanaJibHOMy ycAOBHio, Tpe6y- 
jomeMy, HTo6bi hcxoahoc cocroaHHe cHcreMbi 6buio bmcoko yno- 
pHAOHeHHblM. 

/lonycTHM, OAHaKo, hto Bor peniHA: nycTb BcejieHHaa b 6y- 
AymeM 3aBepniHT CBoe cymecrBOBaHHe, npe6biBaa b coctoahhh 
B bicoKOH ynopHAOHeriHOCTH, ho ee HanaJibHoe cocroaHHe He HMe¬ 
eT HHKaKoro 3HaneHHH. TorAa b paHHHe BpeMeHa BceAeHHaa, 
BepoHTHO, npe6biBajia 6bi b HeynopAAonemioM coctoahhh h cre- 
neHb HeynopaAOHeHHOCTH yMeHbinaJiacb 6bi co BpeMeHeM. Ockoa- 
KH pa36HBHIHXCH HaHieK COeAHHAAHCb 6bl H BCnpbirHBaJIH Ha 
ctoa. OAHaKo HeAOBenecKHe cymecTBa, Ha6AioAaiomHe Taxne 
nauiKH, jkhah 6bi b MHpe, rae 6ecnop«AOK yMeHbinaeTCA c Tene- 
HHeM BpeMeHH. B npHBeAy aoboam b noAb3y Toro, hto y takhx 


aioach ncHxoAorHHecKaa cipeAa BpeMeHH 6biAa 6bi HanpaBAeHa 
Ha3aA. Ohh 6bi homhhah npeAcroamHe BpeMeHa h He homhhah 
Tex, HTO 6bIAH paHbine. 

nCHXOJIOrHMECKA^ CTPEJIA BPEMEHH 

I’OBOpHTb O HeAOBCHeCKOH TOMATH OHeHb TpyAHO, nOTOMy 
hto Mbi He 3HaeM bo Bcex ACTaAHX, xaK pa6oraeT Ham M03r. Oa- 
Haxo Mbi 3HaeM Bee o tom, Kax pa6oiaeT naMATb KOMnbiOTepoB. 
Ho3TOMy a 6yAy paccMaipHBaTb ncnxoAorHHecKyio CTpeAy Bpe¬ 
MeHH Ha npHMepe KOMnbiOTepa. MHe Kaaceroa npaBOMepHbiM 3a- 
KAIOHHTb, HTO CTpeAa BpeMCHH OAHHaKOBa AAA BbIHHCAHTeAbHbIX 
MaiiniH h aaa AKJAeii. HHane moacho 6hao 6bi copBaTb 6oAbiuoH 
Kym Ha (Jxjhaoboh 6npAce npn noMonjH KOMnbKnepa, noMHame- 
ro 3aBTpamHHe peHbi Ha aKijHH. 

KoMnbiOTepHaA naMATb — 3 to b ochobhom HeKoe ycrpoft- 
ctbo, KOTopoe npe6biBaeT b oahom H3 A®yx coctoahhh. IIpH- 
MepOM MOJKCT CAyjKHTb CBepxnpOBOAflmaH npOBOAOHHaA neTAA. 
Ecah b Hen ecTb 3Aei<TpHHecKHH tok, oh 6yACT TeHb h Tenb, no- 
CKOAbKy 3AeKTpHHeCKOe COnpOTHBAeHHe B CBepxnpOBOAHHKe 
OTcyTCTByeT. C Apyron cTopoHbi, npn OTcyTCTBHH TOKa neTAA 
6yAeT cymecTBOBaTb 6e3 Hero. 3 th Aba coctoahha KOMnbioTep- 
HOH naMATH MOACHO o6o3HaHHTb L(H(J)paMH 1 H 0. 

npeACAe hcm Te hah HHbie Aamibie 3anncaHbi b naMATb, OHa 
HMeeT HeynopAAoneHHoe coctoahhc, KOTopoe c paBHOH BepoAT- 
HocTbio onHCbmaeTCA 1 h 0. nocAe Toro Kax naMATb BCTynaeT bo 
B3aHMOAeHCTBHe C CHCTeMOH, KOTOpyiO Heo6xOAHMO 3anOMHHTb, 
OHa onpeAeAeHHO 6yAeT b oahom coctoahhh hah b ApyroM b 3a- 
BHCHMOCTH OT COCTOAHHA CHCTCMbl. TaKHM o6pa30M, naMATb 
nepexoAHT ot HeynopAAoneHHoro coctoahha k ynopaAoneH- 
HOMy. OAHaKo aaa toto hto6m naMATb HaBepHAKa HaxoAHAacb 
B npaBHAbHOM COCTOAHHH, Heo6xOAHMO 3ATpaTHTb HeKOTOpOe 
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KOJimecTBo 3 HeprHH. TeiuioBoe pacceaHiie stoh sHeprmi yBejiH- 
HHBaeT HeynopaAOHeHHOCTb BcejiemroH. Mojxho noKa3aTb, hto 
3tot pocT HeynopaAOHeHHOCTH 6ojibme pocTa ynopaflOHemiocTH 
b naMHTH. TaK hto, xoraa xoMnbxnep 3anHCbiBaeT HH^opMapnio 
b cbok) naMHTb, o6mee kojikhcctbo Heynopjmo'ieHHOCTH bo Bce¬ 
jieHHOH yBejiHHHBaeTca. 

HanpaBJieHHe BpeMeHH, b kotopom KOMnbiOTep 3anoMHHaer 
nponuioe, TaKoe ace, b xaxoM HapacTaeT 6ecnopa^oK (sHTponna). 
3 HaHHT, Hauie cy6i>exTHBHoe BoenpnaTHe HanpaBJieHHH Bpe¬ 
MeHH, ncHxojiorHHecKaa crpejia BpeMeHH, npe/ionpe/iejiHeTCH 
TepMOAHHaMHHecKOH CTpejioH. 3 to AeJiaeT BTopofi 3 aKOH Tep- 
MOflHHaMHKH nonra TpHBHajibHbiM. Eecnopaflox B03pacTaeT 
BO BpeMeHH, nOTOMy HTO MbI OTCHHTbIBaeM BpeMH B TOM CaMOM 
HanpaBjieHHH, b kotopom HapacTaeT 6ecnopjmox. A6cojiiotho 
6ecnpoHipbiuiHbiH BapnaHT. 

rPAHHMHblE YCJIOBHfl JJJIX BCEJIEHHOH 

Ho noneMy BcejieHHaa aojDKHa 6buia ofwiaaaTb onem. yno- 

pHAOHeHHblM COCTOHHTOM Ha OflHOM KOHIje BpeMeHH, TOM XOHIje, 
KOTopbifi Mbi Ha 3 biBaeM npomjibiM? noneMy oHa He npe6biBaeT 
B COCTOHHHH nOJIHOH HeynOpHAOHeHHOCTH B JIK)6oe BpeMH, BCe- 
r/ia ? Be/ib 3 to npe,fl,CTaBJiaerc 5 i fkmee BepoHTHbiM. H noneMy Ha¬ 
npaBJieHHe BpeMeHH, b kotopom 6ecnopa,ziox HapacTaeT, coBna- 
aaeT c TeM, b icaKOM pacumpaeTca Bcejiemiafl? Oahh H3 bo3mojx- 
hmx oTBeTOB TaxoB: Bor npocTO nojxejiaji, hto6m BcejieHHaa b 
H ana/ie (J)a 3 bi paciHHpemiH Haxo^Hjiacb b oflHopoflHOM h ynopa- 
AoneHHOM coctohhhh. Mbi He aojijkhbi crapaTbca nonaTb noneMy 
hjih cnpauiHBaTb, KaKOBbi 6buiH Ero pe 30 Hbi, nocKOJibKy 3 apo 5 x- 
aeHHe BcejieHHOH — sto zieaHHe Bora. Ho to ace caMoe mojxho 
CK a 3 aTb h 060 Been ee hctophh. 


rioxoxce, hto BcejieHHaa pa3BHBaeTca b corjiacnn c totxo 
onpe/iejieHHbiMH 3aKOHaMH. Onpe/icjreHbi ohh Botom hjih tot, 
b jho6om cjiynae Mbi cnoco6Hbi oTKpbiBaTb h nocmraTb hx. He 
pa3yMHO jih b TaxoM cjiynae HajieaTboi, hto Te xce hjih cxo^Hbie 
3aKOHbI ZICHCTBOBajIH npH 3ap03KTOHHH BcejieHHOH? B KJiaCCHHe- 
CXOH o6meH TeopHH OTHOCHTejIbHOCTH BcejieHHaa HaHHHaeTCH 
C CHHryjiapHOCTH 6eCXOTOHHOH njIOTHOCTH npH 6eCKOTOHHOH 
KpHBH3TO npOCTpaHCTBa-BpeMeHH. n P H TaKHX yCJIOBHHX flOJDXHhl 
HapymaTbca Bee H3BecTHbie 3aKOHbi (J)H3hkh. Tax hto hx TOJib3a 
npHMciMTb pjifi npe,fl,CKa3aHHH toto, xax HanHHajiacb BcejieHHaa. 

HanaJibHoe coctohhto Bccjichhoh motjio 6brrb BecbMa ojiho- 
poflHbiM h ynopHAoneHHbiM. 3to npHBejio k tohho onpeziejieH- 
HblM TepMOAHHaMHHeCKOH H XOCMOJIOTHHeCXOH CTpejiaM BpeMe¬ 
HH, xaxne Mbi Ha6jii0AaeM. Ho c Taxon jxe BepoaTHocTbio pa3BH- 
tto BcejieHHOH motjio HanaTbca c npe^eJibHO Heo/iHopojiHoro h 
6ccnopa;ioHiioro coctohhhh. B stom cjiynae 6ecnopa/ioK b coBep- 
uieHHO xaoTHHecxofi BcejieHHOH to mot B03pacraTb co BpeMeTOM. 
Oh AOJiaceH 6bui jih6o ocraBaTbca nocToaiiHbiM (b stom cjiynae 
to cymecTBOBajio 6bi HHxaxon onpc/iejieHHOH TepMO/iHHaMMHe- 
ckoh cTpejibi BpeMeHH), jih6o yMeHbinaTbCH (h Tor^a TepMOflH- 
HaMHHecxaa h xocMOJiornHecxaa CTpejibi BpeMeHH 6bum 6bi Ha- 
npaBjieHbi b npoTHBonojiojxHbie cTopoHbi). Hh o,a,Ha H3 sthx 
B03M0JKH0CTeil TO COTJiaCyeTCfl C Ha6jHOACHHHMH. 

Kax a ynoMHHaJi, xjiaccHHecxaa o6maa Teopna oTHOCHTejib- 
hocth npe/icKa3biBacT, hto BcejieHHaa B03HHxaeT H3 CHHryjwp- 
HOCTH, B XOTOpOH XpHBH3Ha npOCTpaHCTBa-BpeMeHH 6eCXOTOH- 
Ha. no cyTH, 3to 03HanacT, hto xjiaccHHecxaa o6maa Teopna or- 
HOCHTejibHocTH npcAcxa3biBaeT co6cTBeHHbiii xpax. npn oneHb 
6ojIbUIHX HCXpHBJICHHHX npOCTpaHCTBa-BpeMeHH SlJxJieXTbl 
XBaHTOBOH rpaBHTaUHH CTaHOBHTCH CyiTOCTBeHHblMH H XJiaCCH- 
necxaa Teopna yjxe He AaeT y/iOBjieTBopHTejibHoro onncaHHH 
BcejieHHOH. /Bw toto hto6m noHHTb, xax 3apo>x/],ajiacb BcejieH- 
Haa, Haao Hcnojib30BaTb XBaHTOByio Teopmo rpaBHTapHH. 
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B KBaHTOBOH TeopHH rpaBHTaUHH paCCMOTpeHHK) nOAJieacaT 
Bee B03M0XCHbie HCTOpHH BcCACHHOH. H KaXCAOH HCTOpHH CO- 
OTBeTCTByeT napa hhcca. Oaho xapaKTepH3yeT pa3Mep boahm, 
a BTopoe — ee 4>a3y (rpe6eHb hah Bna^HHa). BepoaraocTb Toro, 
hto BcejieHHaa 6yAeT odna^aib TeM hah hhmm cnepmJjHHecKHM 
CBOHCTBOM, OnpeAeAAeTCA CAOXCeHHeM Bcex BOAH, COOTBeTCTBy- 
lomnx HCTOpHAM, KOTOpbie o6jia^,aKJT 3THM CBOHCTBOM. HCTOpHH 
Aoaxchbi npeACTaBjiHTb co 6 oh HCKpiiBJieHHbie npocTpaHCTBa, oro6- 
paxcaiomHe sboaiouhk) BcejieHHofi bo bpcmchh. Ho h Toryia HaM 
npHACTca onpe^ejiHTb, xax B03MoxcHbie hctophh BcejieHHofi Be- 
Ayr ce6a Ha rpamiue npocTpaHCTBa-BpeMCHH b npouuioM. Mbi He 
3HaeM H He MOXCeM 3HaTb rpaHHHHbIX yCAOBHH AJIH BcejieHHOH 
b npomjioM. QziHaKo 3 toh Tpy^HOCTH moxcho H36excaTb, ecjiH rpa- 
HHHHbie yCJIOBHH flJIH BceAeHHOH COCTOAT B TOM, HTO y Hee HeT 
rpaHHHbl. /IpyraMH CJIOBaMH, Bee B03M0XCHbie HCTOpHH KOHeHHbJ 
no npOTJDKeHHOCTH, HO He HMeiOT HH ipaHHH, HH KpaeB, HH CHH- 
iyjwpHOCTeH. Bee ohh HanoMHHaiOT noBepxHOCTb 3 cmjih, koto- 
pOH npHZtaHbl flBa AOnOAHHTeAbHbIX H3MepeHHA. B 3TOM CJly- 
nae Hanajio BpeMeHH aoaxcho 6biTb o6biHHOH rjiaj,KOH tohkoh 
b npocTpaHCTBe-BpeMeHH. 3HaHHT, pacmupeHHe Bccjichhoh aoaxc- 
ho 6biJio HanaTbca c oneHb poBHoro h ynopAAOHemioro coctoa- 
hha. Oho He motjio 6bm> coBepmeHHO OAHopoAHbiM, noTOMy hto 
3to HapyniHjio 6bi npHHHHn HeonpeAejieHHOCTH KBaHTOBOH Teo¬ 
pHH. B pacnpeAejieHHHX hjiothocth h CKopocren hbcthh aoaxchm 
6bL7IH HMeTbCB He6oJIbIlIHe (J)JiyKTyaHHH. YcjIOBHe 06 OTCyTCTBHH 
rpaHHHbl, OAHaKO, AHMHTHpyeT BCAHHHHy 3THX (|)JiyKTyaHHH, CBO- 
AH ee K MHHHMa/IbHO Heo6xOAHMOMy 3HaneHHIO B COOTBCTCTBHH 

c Tpe6oBaHHHMH npHHHHna HeonpeAeACHHocra. 

Pa3BHTHe BceAeHHOH aojixcho 6buio HanaTbCA c nepnoAa skc- 
noHeHHHajibHoro (HmJmAiiHOHHoro) pacmuperoiA. 3to npHBejio 
6bi k MHoroKpaTHOMy yBejiHHeHHio ee pa3MepoB. Bo BpeMA pac- 
HiHpeHHH (JjjiyKTyapHH njioTHocTH cnepBa ocTaBajincb 6bi He- 
6ojIbHIHMH, HO 3aTeM 6bl paCTH. PaCHIHpeHHe o6jiaCTCH 


c n jiothoct bio HeMHoro Bbirne cpeAHen 6buio 6bi 3aMeA- T ieHo rpa- 
BHTaHHOHHblM npHTAXCeHHeM H36bITOHHOH MaCCbl. PaHO HAH 
no3AHO TaKHe o6AacTH Boo6me npeKpaTHAH 6bi pacimipaTbca h 
nepexcHAH KOAAanc, BeAymnn k o6pa30BaHHio raAaKTHK, 3Be3A 
h cymecTB, noAo6Hbix HaM. 

OAHopoAHaa h ynopAAoneHHaa BHanaAe, BceAeHHaa c Te- 
HeHHeM BpeMeHH AOAACHa 6bIAa CTaHOBHTbCA HeOAHOpOAHOH H 
Heynop«AOHeHHOH. 3thm o6bACHAeTCA cymecTBOBaHHe xepMo- 
AHHaMHHecKOH CTpeAbi BpeMeHH. BceAeHHaa aoaachb 6buia Ha- 
HaTbCA C COCTOAHHA BbICOKOH CTeneHH yHOpAAOHeHHOCTH H CO 
BpeMeHeM cTaTb MeHee ynopAAOHeHHOH. Kaic a noKa3a/i paHee, 
ncHxoAorHHecKaa cTpeAa BpeMeHH yxa3biBaeT b tom xce HanpaB- 
AeHHH, HTO H TepMOAHHaMHHeCK3A. Il03T0My Hauie Cy6beKTHBHOe 
BoenpHHTHe BpeMeHH HMeAO 6bi cKopee iy ace HanpaBAeHHOCTb, 
hto h pacuiHpeHHe BceAeHHOH, HexceAH npoTHBonoAoxcHyio Ha- 
npaBAeHHocTb, cooTBercTByiomyio cxcaraK). 

OBPATHMA JIH CTPEJIA BPEMEHH? 

Ho hto npoH3oniAo 6bi, ecAH (xorAa) pacmupeHHe BceAeH¬ 
HOH npexpaTHAocb 6bi, ycTynHB MecTO cxaraio? He o6paTHAacb 
6bi BcnnTb TepMOAHHaMHHecKaa CTpeAa BpeMeHH h He HanaA 6bi 
6ecnop«AOK coKpamaTbca c TeneHHeM BpeMeHH? /Jaa aioach, 
nepexcHBmnx nepexoA ot pacmnpeHHA k cxcaraio, sto o6epHy- 
Aocb 6bi pa3Horo poAa bo3moxchoctamh b Ayxe HayHHoii (J>aH- 
TacTHKH. Ybhaat ah ohh, xax pa36nTbie HamKH caMH co6oii CKAB- 
AbiBaiOTCA H3 ockoakob h BcnpbirHBaiOT Ha ctoa? Ckoaotat ah 
cocTOAHHe Ha (J)ohaoboh 6npxce, npnnoMHHB 3aBTpamHHe koth- 
pOBKH aKIJHH? 

BaM MoxceT noKa3aTbca cyry6o yM03pHTeAbHbiM 6ecnoKon- 
CTBO O TOM, HTO CAyHHTCH B pe3yAbTaTe KOAAanca BceAeHHOH, KOAb 
cKopo pa3Mepbi ee He HaHHyT coKpamaTbca b 6AHxcaHmHe Aecsmb 
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MHJUiHapAOB act. Ho ecTb 6ojiee 6bicrpbiH cnoco6 onpeAeAHTb, 
hto cjiyHHTCH, — npbirHyTb b HcpHyro Awpy. Kojuianc 3BC3Abi, 
KOTopaa AOJiacHa npeBparaTbca b McpHyro Abipy, b 3HaaiiTejibHOH 
Mepe HanoMHHaeT nocAeAHHe ctbahh Kojuianca bcch BceAeH¬ 
HOH. TaK hto ecjiH 6ccnop»AOK yMCHbmaeTca b (J)a 3 e cacaraa 
BcejieHHofi, moacho oacHAaTb, hto oh yMeHbuiaeTca h b nepHOH 
Abipe. B 03 M 0 XCH 0 , aCTpOHaBT, yrOAHBUIHH B HepHyiO Abipy, Bbl- 
HipaeT Kyny ACHer b pyjieTKy, npHnoMHHB, KyAa orapaBHAca ma- 
pHK nepeA TeM, KaK 6buia CAejiaHa CTaBKa. K HccnacTbKj, OAHaKo, 
b pyjiency acrpoHaBT mpaa 6w hcaojito, noroMy hto oHem> cHjib- 
Hbie rpaBHTauHOHHbie nojia 6bicTpo npeBparaAH 6bi ero b jianiiiy. 
PaBHbIM o 6 pa 30 M OH He CMOr 6bl HH COoSmHTb HaM, o6paTHMa JIH 
TepMOAHHaMHHecKaa cxpejia BpeMeHH, hh noAoacHTb cboh Bbi- 
HipblUI B 6aHK, nOTOMy HTO HaBeKH OCTaJICH 6bl 3a r 0 pH 30 HT 0 M 
Co6bITHH, nOHMaHHblH B AOByiHKy HepHOH AbipbJ. 

rioHanaJiy a Bepnji b yMeHbuieHHe 6ecnopaAKa npn o6paT- 
hom cacaran BcejieHHofi. A Bee noTOMy, hto chhtaa, 6yATO c 
yMeHbuieHHCM pa 3 MepoB BcejieHHaa AOAXCHa BepHyTbca k yno- 
paAoaeHHOMy h OAHopoAHOMy cocToaHHio. 3to o 3 Haaajio 6bi, 
hto b (J>a 3 e cacaraa BpeMa, 3 a KOTopoe npoH 3 ouuia craAna pac- 
uiHpeHHa, noreaeT BcnaTb. JIioah b (J)a 3 e cacaraa npoacHBajiH 6bi 
cbok) acH 3 Hb or kohha k HanaAy. YMHpajiH 6bi paHbuie, aeM poac- 
AaJiHCb, h MOJiOAejiH 6bi no Mepe cacaraa BceAeHHOH. 3 Ta haba 
npHBjieKaTejibHa, nocKOAMcy ycraHaB ahbact TOHHyio chmmct- 
pnio MeacAy <J)a 3 aMH pacuinpeHHa h cacaTHa. OAHaKo ee Hejib 3 a 
npHHaTb caMy no ce6e, HC 3 aBHCHMo ot Apyrnx npcACTaBJieHHH 
o BcejieHHofi. Bonpoc b cjieAyiomeM: corjiacyeTca oHa hah hot 
c npeAnoAoxcemieM 06 oTcyTCTBHH rpaHHiibi? 

Kan yxce ynoMKHaaocb, a noHanajiy AVMaa, hto ycaoBHe 06 
OTcyTCTBHH ipaHHiibi ABHCTBHTeAbHo npeAnoAaraeT yMeHbiue- 
HHe 6ecnopaAKa b 4 >a 3 e cacaraa Bccachhoh. 3to y6eacAeHHe 
ocHOBbiBaAocb Ha pa6oTe HaA npocTofi MOACAbio BceAeHHOH, 
b KOTopofi (J>a3a cacaTHa noxoaca Ha o6pamcHHyKj bo BpeMeHH 


(J)a3y pacniHpeHHa. OAHaKo moh KOAAera /Ioh IleHAAC yKa3aA, 
HTO 3TO yCAOBHe BOBCC HC Tpe6yCT CO BCCH HCH36eaCHOCTbIO, HTO- 
6bi (J)a3a cacaraa 6biAa noAo6Ha o6paiucHHoii bo BpeMeHH (J)a3e 
paciHHpeHHH. Ilo3AHee moh cTyACHT PaiiMOH JIa<J>AaMM o6Hapy- 
acHA, hto b nyTb 6 oacc caoxchoh moacah npopecc cacaraa Bce¬ 
AeHHOH cymecrBeHHO orAHHaeica or pacniHpeHHa. 51 noHaA, hto 
AonycTHA oniH6Ky. Ha caMOM AeAe ycAOBHe orcyTCTBHa rpaHHHbi 
He npeAnoAaraAo, hto 6ecnopaAOK 6yAeT yMeHbiuaTbca b 4>a3e 
cacaraa. Hh b cacHMaiomciica Bccachhoh, hh b nepHoii Abipe Tep- 
MOAHHaMHHecKaa h ncHxoAoraHecKaa cTpeAbi BpeMeHH He MeHa- 
k)t CBoero HanpaBAeHHa. 

Hto ace AeAara, KorAa o6HapyacHBaenib, hto coBepniHA TaKyio 
OHIH6Ky? Koe-KTO, nOAo6HO SaAHHITOHJ^ HHKOTAa He npH3HaiOT, 
hto oniH6aAHCb. Ohh npoAOAacaiOT HCKara HOBbie, 3aHaciyio B3a- 
HMOHCKAioHaiomHe, apiyMeHTbi b noAAepacicy CBoeii no3Hu;HH. 
/Ipyrae acaaiot bha, 6yATO HHKOTAa Bcepbe3 He noAAepacHBaAH 

HeBepHbIX B3TAaAOB, a eCAH H nOAAepaCHBaAH, TO TOAbKO J\R%. 
TOTO, HTo6bI BbiaBHTb HX HeCOCTOHTCAbHOCTb. 51 MOT 6bl npHBCCTH 
MHoacecTBo npHMepoB, ho He CTaHy, noroMy hto 3to He npn6aBHT 
MHe nonyAapHocra. CaMbiM AynniKM h maAamHM caMOAio6He 
BbixoAOM MHe npeAcraBjiaeTca npH3HaiiHe CBoeii ohih6kh b nena- 
ra. XoponiHM npHMepoM MoaceT CAyacnra A/ib6epT Shhhitchh, 
npH3HaBHIHH, HTO BBeAeHHe KOCMOAOTHHeCKOH nOCTOaHHOH AAB 
o6ocHOBaHHa crauHOHapHOH moacjih Bccachhoh 6hao BeAHHaii- 
meii ohih6koh ero acH3HH. 



CEflbMAH JIEKUHH 

TEOPH5I BCEfO 



EbiJio 6bi oneHb TpyflHO c oahoh nonbiTKH coasaTb nojiHyio 
o6beaHHeHHyio xeopHio Bcero Ha CBeTe. TaK hto BMecTO aToro 
MH npoflBHraaHCb Bnepefl, pa3BHBaa nacTHMe TeopHH. Ohh onn- 
cbiBaioT orpaHMHeHHbift Ha6op co6mthh, npene6peraa ApyrHMH 
3(J)(J)eKTaMH hjih oueHHBaa hx npH6jiHaceHHO onpeAeJieHHbiMH 
BeJIHHHHaMH. HanpHMep, B XHMHH MbI MOaceM paCCHHTbIBaTb 
B3aHMOAeflcTBHH MeacAy aTOMaMH, He 3Haa BHyTpeHHero cTpoe- 
hhh aTOMHoro »Apa. B HAeajie, kohcmho, mm aojekhm crpeMHTb- 
CH K nOCTpOeHHK) nOJIHOH, HenpOTHBOpeHHBOH, o6beAHHeHHOH 
TeopHH, KOTopaa BKJiiOHajia 6bi b ce6a Bee nacrabie TeopHH xax 
npH6jiHaceHHH. IIohckh tbroh TeopHH noJiyHHJin Ha3BaHne 

«o6beAHHeHHH <J>H 3 HKH». 

SHHiiiTeHH noHTH Bee nocjieAHHe toam acH3HH noTpaTHJi Ha 
HeyAaaHbie noncKH o6beAHHeHHOH TeopHH, oAHaxo ee BpeMH to- 
rAa eme He npHnuio: cjihihkom Majio 6buio h 3 bcctho o HAepHbix 
CHJiax. Bojiee Toro, Shhihtchh oTKa3biBajica BepHTb b peajib- 
HOCTb KBaHTOBOH MexaHHKH, HeCMOTpH Ha iy BaXCHyiO pojib, KO~ 
Topyio cbirpaji b ee pa3BHTHH. TeM He MeHee npHHHHn Heonpe- 
AeJieHHOCTH, noxoace, aBJiaeTca (J>yHAaMeHTajibHOH oco6eHHo- 
CTbK) BcejieHHOH, B KOTOpOH MbI XCHBeM. Il03T0My He M05KCT 6bITb 
ycneniHOH o6beAHHeHHoft TeopHH 6e3 stoto npHHUHna.- 

IlepcneKTHBbi co3AaHHa Taxon TeopHH npeACTaBJiaioTca 
6oJiee peajibHMMH ceroAHH, KorAa mm ropa3Ao 6oJibme 3HaeM 
o BcejieHHOH. Ho He ctoht o6ojibmaTbca. Mm yace o6MaHMBajincb 
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b npomjioM. B Hanajie XX b., HanpHMep, cHHTaJiocb, hto Bee 
MO>KHO o6bHCHHTb C IIOMOmbK) CBOHCTB HenpepbIBHOH MBTepHH, 
TaKHx KaK ynpyrocTb h TenjionpoBopHocTb. KoHep 3TOMy no- 
jioacHjio oncpbiTHe crpyKTypbi aTOMa h npronpina HeonpepejieH- 
hocth. B to BpeMa, b 1928 r., HeMepxHH 4>h3hx Maicc BopH cxa- 
3 aji rpynne noceTHTejieft TeTraHreHcKoro yHHBepcHTeTa: «Pa3- 
BHTHe H3BCCTHOH HaM <J)H 3 HKH, nO-BHPHMOMy, 3aBepiIIHTCH 
b 6jmxaHuiHe uiecTb MecapeB». Ero yBepeimocTb oimpajiacb Ha 
HepaBHee OTKpbiTHe /Inpaxa, xoropbiH BbiBeji ypaBHemie, onn- 
cbiBaiomee noBepemie ajieicrpoHa. npepnojiararocb, hto cxopHoe 
ypaBHeHHe 6ypeT ynpaBJWTb noBepeHHeM npoTOHa, epHHCTBeH- 
hoh ppyroft ajieMemapHOH Hacmpbi, h 3 bccthoh b to BpeMa, h sto 
6ypeT kohpom TeopeTHHecxoft 4 >h 3 hxh. OpHaxo OTKpbiTHe HefiT- 
poHa h apepHbix chji onpoKHHyjio 3 th npepcTaBjieHHH. 

IoBopa Tax, a Bee ace Bepio, hto cyipecTByeT noHBa pjia octo- 
poacHoro onraMH3Ma: B03MoacHo, Mbi 6 jih3Kh k xonpy noHCKOB 
ocHOBHbix 3axoHOB npnpopbi. B Hacroaipee BpeMa Mbi pacnojia- 
raeM pejibiM papoM nacrabix TeopHH. y Hac ecTb o6ipaa Teopna 
oTHocHTejibHOCTH, Hacraaa Teopna rpaBHTapHH h nacrabie Teo- 
Phh cHJibHoro h cjia6oro apepHbix B3aHMopeftcTBHH, a Taicace 
3jieKTpoMaraeTH3Ma. nocjiepHHe Tpn Moiyr cocraBHTb Tax Ha- 
3biBaeMyio Bejinxyio o6bepHHeHHyio TeopHio. Ho ypoBjieTBO- 
pHTbca 3 Thm Hejib3a, noTOMy hto oHa He BKJHonaeT b ce6a Teo- 
pHio rpaBHTapHH. OcHOBHaa cjioacHOCTb Ha nyTH o6bepHHeHHa 
rpaBHTapHH C ppyrHMH (J)H3HHecXHMH B3aHMOpeHCTBHHMH co- 
ctoht b tom, hto o6ipaa Teopna oTHocHTejibHocTH aBJiaeTca 
K/iaccHHecKOH, to ecTb b Hee He bxopht npronpin HeonpepejieH- 
hocth KBaHTOBoft MexaHHKH. Meacpy TeM ppyrae nacTHbie Teo- 
PHH CyipeCTBeHHblM o6pa30M 33BHCHT OT KBaHTOBOH MexaHHKH. 
riosTOMy nepBbiM Heo6xopHMbiM iuaroM npepcTaBJiaerca o&bepH- 
HeHHe o6ipeii TeopHH OTHocHTejibHocTH c npHHpnnoM Heonpe- 
peaeHHocTH. Rax yace 6bUio noxa3aHo, sto hmcjio 6m HexoTopbie 
3aMeHaTejibHbie cjiepcTBHa, HanpHMep, Taxne, hto nepHbie pbipbi 


He Tax yac nepHbi, a BcejieHHaa nojiHocTbK) 3aMXHyra h He HMeeT 
rpaHHpbi. Ho bot npo6jieMa: npHHpnn HeonpepejieHHOCTH npep- 
nojiaraeT, hto paace nycToe npocTpaHCTBo 3 anojmeHo napaMH 
BHpTyaJibHbix Hacrap h aHTHHacrap. 3 th napbi pojiacHM o6jia- 
paTb 6ecxoHeHHoii anepraeft. A 3 HaHHT, hx rpaBHTapnoHHoe 
npHTaaceHHe poJiacHo 6bi cBepHyTb BcejieHHyio po 6ecxoHeHHo 
Maaoro pa 3 Mepa. 

^oBOJibHo noxoacne, no-BHpnMOMy a6cyppHbie, 6ecxoHen- 
hocth BCTpenaioTca b ppyrnx xBaHTOBbix Teopnax. OpHaxo b sthx 
ppyrnx Teopnax hx ypaeTca HcxjnonaTb npn noMoipn onepapHH, 
Ha3biBaeMoft nepeHopMHpoBXoii. OHa BXjnonaeT noproHxy Macc 
HaCTHP H CHJI HX B3aHMOpeHCTBHH 3 a CHeT BBepeHHa HOBbIX 6ec- 
xoHeHHOcTeft. Xoth nopo6Haa onepapna poBOJibHo coMHHTejib- 
Ha c tohxh 3 peHHa MaTeMaTHXH, OHa pa6oTaeT. C ee noMoipbio 
ypaaocb noJiyHHTb npepcxa 3 aHHa, xoTopbie c HeBepoaraoH toh- 
HOCTbK) coraacyioTca c Ha6jnopeHHaMH. nepeHopMHpoBxa, opHa- 
xo, HMeeT cyipecTBeHHbifi HepocTaTox c tohxh 3 pemia co 3 paHHa 
o6bepHHeHHOH TeopHH. npn BbiHHTaHHH 6ecxoHeHHocTH H 3 6ec- 
xoHeHHocTH MoacHo noJiyHHTb jho6oh aceJiaeMbifi pe 3 yjibTaT. 
CaepoBaTejibHo, Teopna He no 3 BOJiaeT npepcxa 3 biBaTb peiicTBH- 
TejibHbie 3HaneHHa Macc nacrap h chji B3aiiMopeHCTBHH. BMecTO 
3Toro hx npnxopHTca nop6npaTb, noproHaa nop Ha6jnopeHHa. 
B o6ipeft TeopHH OTHocHTejibHocTH moxcho noproHaTb TOJibxo 
ppe BeJiHHHHbi — ciuiy npirraaceiiHa h xocMOJiorHHecxyio nocro- 
aimyio. Ho aroro HepocraroHHo pjia ncxjnoHeHHa Bcex 6ecxoHen- 
hoctch. TaxHM o 6 pa 30 M, Mbi HMeeM Teopnio, xoTopaa, noxoace, 
npepcxa3MBaeT, hto HexoTopbie bcjihhhhh, HanpHMep xpHBH 3 Ha 
npocTpaHCTBa-BpeMeHH, peiicTBHTejibHo 6ecxoHeHHbi, h b to ace 
BpeMa Ha6jnopeHHa h H3 MepeHHa noxa 3 biBaioT, hto ohh hmoot 
xoHeHHHe 3HaneHHH. B nonbiTxe npeopoJieTb sto npenaTCTBHe 
b 1976 r. 6 biJia npepjioaceHa Teopna cyneprpaBHTapHH. Ilo cyra, 
3to 6 buia o6ipaa Teopna OTHocHTejibHocTH, npepnojiaraioipaa cy- 
ipecTBOBaHHe Hexoropbix ponojiHHTeJibHbix nacrnp. 
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B o6meft TCOpHH OTHOCHTejIbHOCTH HOCHTejieM ipaBHTapH- 
OHHblX CHJIHBJIHCTCH ipaBHTOH, THnOTeTHHeCKaH HaCTHpa CO cnn- 
HOM 2. K Hen Ao6aBHjm nacrapbi co cnHHaMH 3 / 2 , 1, ‘/i h 0. B hc- 
KOTOpOM CMbICJie HX MOHCHO paCCMaTpHBaTb B XaHeCTBe pa3JIMH- 
Hbix acneKTOB oahoh h toh ace «cynepHacTHpbi». BupTyajibHbie 
napbi nacTHpa/aHTHHacTHpa co crnmaMH Vi h 3 /2 aojokhm o6na- 
A^Tb OTpupaTejibHOH SHeprneH, KOTopaa noracHT nonoacHTejib- 
Hyio 3Hepnno BupiyajibHbix nap nacrap co cnHHaMH 0,1 n 2. Ta- 
KHM CnOCo6oM MOaCHO COXpaTHTb MHOrHe H3 B03M0HCHbIX 6eCXO* 
HeHHOCTeH, HO, no-BH^HMOMy, He BCe. O/lHaKO BbIHHCJieHHH, 
CnOCo6Hbie npOHCHHTb, OCTaHyTCH JIH HCCOKpamCHHbIMH HeKO- 
Topbie 6eCKOHeHHOCTH, HaCTOJIbKO CJIOaCHbl H TpyAOCMXH, HTO 
noKa hhkto He totob hx npo,a;ejiaTb. IIojiaraioT, hto Aaace npn hc- 
nojib30BaHHH KOMnbioTepa Ha sto ynuio 6bi He MeHee neTbipex 
jieT. H oneHb Bbicoxa BepoHTHocrb Toro, hto b pacneTax 6yAer 
AonymeHa no MeHbiueH Mepe oAHa ouiH6Ka, a MoaceT, h 6ojibme. 
IloaTOMy TOHHocTb BbiBeAemioro pe3yjibTara noTpeSoBaaocb 6bi 
no^TBep^HTb npo/iejiaHHbiMH eipe kcm-to noBTopHbiMH pacneTa- 
mh, AaBiiiHMH tot ace htot, hto npeflCTaBjiaeTca MajiOBepoHTHbiM. 

H3-3a 3TOH npo6aeMbI MHCHHe CKJIOHHJIOCb B nOJIb3y TeopHH 
CTpyH. OcHOBHbIM o6l>eXTOM B 3THX TeopHHX BbICTynaiOT He Ha- 
CTHpbi, 3aHHMaK>mHe eAHHHHHyio TOHKy b npocTpaHCTBe, a npo- 
TaaceHHbie o6pa30BaHHH, KOTopbie o6jia/iaioT Tojibxo ajmhoh, 
HO HHK3KHMH flpyTHMH H3MCpeHHHMH H HanOMHHaiOT neTJIH H3 
6ecKOHeHHo tohkhx CTpyH. B xaacAbift momcht BpeMeHH nacTH- 
pa 3aHHMaeT onpeAejieHHyio TOHKy npocTpaHCTBa. Tax hto ee 
HCTopna MoaceT 6biTb npeACTaBjieHa jihhhch b npocrpaHCTBe- 
BpeMeHH, KOTopyio Ha3biBaiOT «mhpoboh jiHHHeH». MeacAy TeM 
CTpyHa b Kaac^bift momcht BpeMeHH 3aHHMaeT b npocTpaHCTBe 
jihhhk). Tax hto ee HCTopna b npocrpaHCTBe-BpeMeHH npepcraB- 
jweT co6oh AByxMepHyro noBepxHocTb, KOTopyio Ha3biBaiOT «mh- 
POBHM JIHCTOM». JIlo6aH TOHKa Ha MHpOBOM JIHCTe MoaceT 6bITb 
onncaHa AAyMH HHcaaMH, oaho H3 KOTopbix xapaicrepH3yeT BpeMH, 


a BTopoe — nojioaceHHe tohkh Ha cTpyHe. Mhpoboh jihct cTpyHbi 
HMeeT bha HHJiHHppa hjih TpySxn. KpyroBoe ceneHHe TpySxn oro- 
6paacaeT nojioaceHHe CTpyHbi b onpeAejieHHbiH momcht BpeMeHH. 

^Be CTpyHbi MOiyT COCAHHHTbCH b opHy, noAo6Ho TOMy xax 
COeAHHHIOTCH ffBe IHTaHHHbl 6pioK. Cxoahmm o6pa30M QAHy CTpy- 
Hy MoacHo pa 3 AejiHTb Ha ABe. B Teopnnx CTpyH to, hto paHbine 
CHHTajiocb HacTHpaMH, npeACTaBJiaeTca BOjmaMH, pacnpocrpa- 
hhioiphmhch BAOJib CTpyHbi, Kax baojib BepeBKH. McnycxaHHe 
nacTHu; h hx B3aHMHoe norjiomeHHe cooTBeTCTByioT pa3Aeae- 
HHK) H COCAHHeHHK) CTpyH. HanpHMep, rpaBHTaHHOHHOe B03ACH- 
ctbhc Cojmpa Ha 3 cmjiio onHCbiBaercH H-o6pa3HOH xoHiJiHry- 
panHeii H3 Tpy6oK hjih bojihoboaob. (TeopHH CTpyH hcm-to Ha- 
noMHHaiOT BOAonpoBOAHoe abjio.) Bojihm, 6crymHe no A«yM 
BCpTHKaJIbHblM CTOpOHaM 3TOTO «H», COOTBCTCTBylOT HaCTHpaM, 
HcnycxaeMbiM h norjioipaeMbiM CojiHpeM h 3eMJieH, a Te, hto 6e- 
iyr no ropH30HTajibHOH nepeMbiHKe, — rpaBHTapnoHHbiM B3aHMO- 
AeiicTBHHM MeacAy sthmh HacrapaMH. 

Teopna CTpyH HMeer AOBOJibHO crpaHHyio hctophio. OHa 
6buia npeAJioaceHa b KOHpe 1960-x rr. b nonbiTKe oTbicxaTb koh- 
penpHio CHJibHoro HAepHoro bsahmoachctbhh. Hach cocTOHJia 
B TOM, HTO SJieMeHTapHbie HaCTHpbl — npOTOH H HeihpOH — Moac- 
HO paCCMaTpHBaTb KaK BOJIHbl, pacnpOCTpaHHIOmHeCH BAOAb CTpy¬ 
Hbi. ToiA,a cHJibHoe HAepHoe B3aHMOAencTBHe MeacAy nacTHpaMH 
cooTBeTCTBOBajio 6bi oTpe3KaM CTpyHbi, coeAHHHioipHM MeacAy 
co6oh Apyrne oTpe3KH, xax b nayTHHe. /(jih toto mo6bi 3Ta Teo¬ 
pHH AaBaJia Ha6jnoAaeMbie 3HaneHHH CHJibHoro HAepHoro B3aHMO- 
ACHCTBHH MeacAy HaCTHpaMH, CTpyHbi AOJiaCHbl 6bIAH HanOMHHaTb 
pe3HHOBbie jieHTbi, HaTHHyTbie c ycHjmeM nopHAKa acchth tohh. 

B 1974 r. )Ko3Jib Ulepx h /la coh UlBapp ony6jiHXOBaJiH cra- 
TbK), TAe noxa3ajiH, hto TeopHH CTpyH MoaceT onncbiBaTb rpaBH- 
TapHOHHbie CHJIbI, HO JIHHIb npH yCJIOBHH, hto HaTHaceHHe CTpyH 
6yAeT 3HaHHTejibHo cHJibHee — oxojio 10 39 tohh. TeopHH CTpyH 
AaBaJia 6bi Te ace npeACxa3aHHH, hto h o6ipan TeopHH othoch- 
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TejibHocTH, npn o6hhhhx MacniTa6ax pjiHHbi, ho Ha oneHb Ma- 
Jlbix paCCTOHHHHX — MeHee 10- 33 CM — nOPBJIPJIHCb 6bl pacxoac- 
aeHHH. Pa6oTa IIIepKa h IIlBappa, opHaxo, He npnBJiexjia oco- 
6eHHOrO BHHMaHHP, nOCKOJIbKy K STOMy BpeMeHH 6ojIbIIIHHCTBO 
ypeHbix OTKa3ajiocb ot HcnoJib30BaHHP hcxophoh TeopHH crpyH 
fljw CHJibHbix B3aHMO/ieHCTBHH. UlepK norn6 npn TparHHecxHX 
o6cTOHTejibCTBax. Oh cTpapaji ot pHa6eTa h Bnaji b KOMy, xorpa 
P®om He OKa3a/iocb hhkoto, kto mot 6bi BBecTH eMy HHcyjiHH. 
Tax hto lllBapK ocrajicp yy rb jih He epHHCTBeHHbiM 3aipHTHH- 
kom TeopHH CTpyH, ho Tenepb yace npe/pioJiaraioipeH 6oJiee bh- 
coKoe HaTHaceHHe. 

Hmepec k TeopHH CTpyH HeoacnpaHHO B03popHjicp b 1984 r., 
h Ha to 6buio ppe npHHHHbi. Bo-nepBbix, nonbiTKH noica3aTb, hto 
cyneprpaBHTapHP xoHeHHa h hto OHa oObbchpct cyipecTBOBa- 
HHe Ha6jnoaaeMbix HaMH nacrap, He hmcjih oco6oro ycnexa. 
Bo-BTOpbIX, /JaCOH IIlBapp H MaHXJI TpHH HanncajIH CTaTblO, 
H3 KOTOpOH CJie/IOBajIO, HTO TeOpHP CTpyH CnOCo6Ha o6bPCHHTb 
cymecTBOBaHHe nacrap, o6jiapax)ipHX «BpoacpeHHOH jieBopy- 
KOCTbio», xax HexoTopbie H3 Ha6piopaeMbix nacrap. Tax hjih 
HHane, MHorae BHOBb 3aHPjmcb Teopnefi CTpyH. riopBHjiacb ho- 
Baa ee Bepcnp — Teopnp reTeporanecxHx CTpyH. Co3paBajiocb 
BnenaTJieHHe, hto OHa cnoco6Ha o6i>PCHHTb cymecTBOBaHHe Tex 
THnoB nacrap, xoTopbie Mbi Ha6jiK)paeM. 

TeopHH CTpyH Taxace npHBoppT x 6ecxoHenHOCTPM, ho 
CHHTaeTCP, HTO 6eCXOHeHHOCTH 3TH MOJXHO COXpaTHTb B BepCHPX, 
nopo6Hbix TeopHH reTeporanecxHx CTpyH. Bo3HHxaeT, o/piaxo, 
6ojiee cepbe3Hap npo6jieMa. TeopHH CTpyH coBMecTHMbi TOJibxo 
c npocrpaHCTBOM-BpeMeHeM, xoTopoe HMeeT 10 hjih 26 H3Mepe- 
HHH BMeCTO o6bIHHbIX 4. KoHeHHO, POnOJIHHTeJIbHhie H3MepeHHP 
CTajiH o6iphm MecTOM b HayHHOH (JtaHTacTHxe, 6e3 hhx yace hh- 
xypa. HHane HHxax He o6oiipemb to o6cTOPTejibCTBO, hto Teo- 
Php OTHocHTejibHOCTH HajiaraeT 3anpeT Ha nepeMeipeHHP co 
CBepXCBeTOBOH CXOpOCTbK), a 3HaHHT, HyaCHO CJIHHIXOM MHOTO 


BpeMeHH fljia toto, hto6h nepecenb Harny Iajiaxraxy, He roBopp 
yace o nyTemecTBHPx b ppyrae rajiaxraxH. IlHcaTejiH-iJiaHTacTbi 
H3bicxajiH xopoTXHH nyTb nepe3 HHbie H3MepeHHP. 3to mopcho 
H3o6pa3HTb Tax. IIpepcTaBbTe ce6e, hto npocTpaHCTBO, b xoto- 
poM Mbi acHBeM, HMeeT TOJibxo pBa H3MepeHHP h H3orHyro Ha Ma- 
Hep 6y6jinxa hjih ropa. Ecjih bh HaxopHTecb Ha ophoh cTopoHe 
xojibpa h xoTHTe nepe6paTbCP Ha ppyryio, BaM npnpeTCP npoiiTH 
Bpojib no xojibpy. O/piaxo ecjiH bh cnoco6Hbi nepeMeipaTbCP b 
TpeTbeM H3MepeHHH, to CMoaceTe cpe3aTb nyTb, pBHHyBiHHCb no- 
nepex xojibpa. 

IIoneMy Mbi He 3aMenaeM Bcex arax ponojiHHTejibHbix H3Me- 
peHHH, ecjiH ohh peiicTBHTejibHO cyipecTByiOT? IIoHeMy Bocnpn- 
HHMaeM JIHUIb TpH npOCTpaHCTBeHHbIX H3MepeHHP H OPHO Bpe- 
MeHHoe? HanpaniHBaeTCP npepnoJioaceHHe, hto sth ppyrae 
H3MepeHHP CBepHyTbl B npocTpaHCTBO HHHTOaCHO MajIbIX pa3- 
MepOB — Bpope OPHOH MHJIJIHOHHOH MHJIJIHOHHOH MHJIJIHOHHOH 
MHJIJIHOHHOH MHJIJIHOHHOH flOJIH CPHTHMeTpa. OHO Tax MajIO, HTO 
Mbi ero He 3aMenaeM. Mbi BoenpHHHMaeM TOJibxo Tpn H3MepeHHP 
npocTpaHCTBa h oaho H3MepeHHe BpeMeHH, b xoTopbix npocipaH- 
CTBO-BpeMP coBepuieHHO njiocxoe. 3to xax noBepxHocTb anejib- 
CHHa: pa3rjippbmap ee b6jih3h, mbi pa3JiHnaeM MHoacecTBO 6yrop- 
xob h HepoBHOcren, ho npn HexoTopoM ypajieHHH ohh cjiobho 6bi 
crjiaacHBaiOTCP. Tax h npocTpaHCTBO-BpeMP b oneHb MajiMX Mac- 
niTaOax HMeeT 10 H3MepeHHH h 3HaHHTejibHyio xpHBH3Hy. Ho npn 
yBejiHHeHHH MacuiTa6a bh He BHpHTe ncxpHBJieHHP hjih ponoji- 
HHTeJIbHblX H3MepeHHH. 

Ecjih onncaHHap xapraHa BepHa, sto njioxap HOBOCTb pjip 
T ex, xto MeHTaeT o xocmhhccxhx nyTemecTBHPx. /lonojiHHTejib- 
Hbie H3MepeHHP cjihuixom Majibi, hto6h BMecraTb xocmhhccxhh 
xopa6jib. Oppaxo B03HnxaeT ppyrap BaacHap npo6jieMa. IIoHeMy 
jiHiiib HexoTopbie, ho He Bee H3MepeHHP, CBepHyTbl b xpomeHHbie 
mapnxH? Bo3MoacHO, Ha paHHen CTapHH pa3BHTHP BceJieHHOH 
CHjibHO HcxpHBJieHHbiMH 6 buih Bee H3MepeHHP. IIoHeMy ace TpH 
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H3MepeHHH npocTpaHCTBa h oaho H3MepeHHe BpeMeHH CTajiH 
njiocKHMH, a Bee ocrajibHbie ocTajincb cBepHyTbiMH? 

OflHH H3 B03M0aCHhIX OTBeTOB CBOAHTCH K aHTpOIIHOMy npHH- 
pnny. JX Byx npocTpaHCTBeHHbix H3MepeHHH, bhahmo, HeAocra- 
tohho ajih noBBJieHHB cTOJib cjioaoio opraHH30BaHHbix cymecre, 
KaK Mbi. HanpnMep, AByxMepHbiM jiioahm, o6nTaiomHM Ha no- 
BepxHocTH oAHOMepHoft 3eMJiH, npHiiiaocb 6bi B36npaTbCH Apyr 
Ha apyra, hto6h pa3MHnyTbCH npn BCTpene. Ecjih 6bi AByxMep- 
Hoe cymecTBo cbejio HTo-HH6y/i,b h He cMorao nojmocTbio nepe- 
BapHTb nnmy, eMy npHiimocb 6bi H3BeprHyTb HenepeBapeHHbie 
ocTaTKH TeM ace nyTeM, KaicHM ohh 6mjih nporjioneHbi, noacojib- 
Ky, npoHAA CKB03b xejio, sth ocraTKH pa3/i,ejiHJiH 6bi ero nonojiaM. 
TpyflHo TaKace npeACTaBHTb pHpKyjiapHio kpobh b AsyxMepHOM 
cymecTBe. Ilpo6jieMbi bo3Hhkjih 6bi h npn HajiHHHH 6ojiee Tpex 
npOCTpaHCTBeHHbIX H3MepeHHH. rpaBHTapHOHHOe npHTHJKeHHe 
MeacAy AsyMH TejiaMH c poctom paccTOHHHH yMeHbmajiocb 6bi 
6biCTpee, neM b Tpex H3MepeHHHx. A noTOMy op6HTbi o6pama- 
jouihxch BOKpyr CojiHua rniaHeT, takhx KaK 3eMJia, 6buin 6bi He- 
CTa6HjibHbi. Maaefimee OTKJiOHeroie ot KpyroBOH op6HTbi, KaKoe 
MoaceT 6biTb Bbi3BaHo rpaBHTapHOHHbiM npHTHaceHneM zipyrax 
njiaHeT, 3acTaBHjio 6u SeMJiio, ABHrancb no cnHpajm, yAajiHTbCH 
ot CojiHpa hjih npH6jiHacaTbcn k HeMy. Mbi hah 3aMep3JiH 6bi, 
hjih cropejiH. Ilo cyTH, noAo6Hoe H3MeHeHHe rpaBmaipiH c pac- 
CTOHHHeM yrpoacaao 6bi y ctohhhbocth CojiHpa. Oho hjih pac- 
najiocb 6bi, hjih HcnbiTajio Kojuianc, npeBpaTHBuincb b nepHyio 
flbipy. B jiio6om cjiynae Cojmpe yace He motjio 6bi cjiyacHTb hc- 

TOHHHKOM Tenjia H CBeTa RJ1H 3eMHOH aCH3HH. B MajIbIX MaCUITa- 
6ax ajieKTpHHecKHe cnjibi, 3acTaBJiaiomHe aneKTpoHbi o6pamaTb- 
ch BOKpyr aTOMHoro HApa, noBejin 6bi ce6n hoao6ho cnjiaM rpa- 
BHTaijHH. TaK hto sjieKTpoHbi, nepeMemancb no cnnpajiH, jih6o 
noKH/iajiH 6bi aTOM, jih6o Bpe3ajiHCb 6bi b hapo. TaK hjih HHane, 
CymeCTBOBaHHe aTOMOB B H3BeCTHOM HaM BH/ie 6bIJIO 6bl HeB03- 


npeflCTaBJineTCH oneBHAHHM, hto acH3Hb, no KpaimeH Mepe 
B H3BCCTHOM HaM BHAC, MOaceT CymeCTBOBaTb JIHUIb B Tex o6jia- 
cthx npocTpaHCTBa-BpeMeHH, me Tpn npocTpaHCTBeHHbix h oaho 
B peMeHHoe H3MepeHHe He CBepHyTbi ao HHHToacHbix pa3MepoB. 
3 to BHOBb BepHeT Hac k aHTponHOMy npramnny, ecjin yAacTCH 
AOKa3aTb, hto TeopHH CTpyH AonycKaeT cymecTBOBaHHe TaKHX 
o6jiacTen bo BcejieHHon. H, noxoace, Bee TeopHH CTpyH sto ao- 
nycKaiOT. Bo 3 Mohcho, TaKace cymecTByiOT Apyrne o 6 jiacTH Bce- 
jieHHOH hjih Apyrne BcejieHHbie (hto 6bi aro hh 03Hanajio), b ko- 
Topbix CBepHyTbi Bee H3MepeHHH hjih 6 ojibine neTbipex H3Mepe- 
hhh pa 3 BepHyTO. Ho b TaKHX o6jiacTHx He 6yper pa3yMHbix 
cymecTB, cnoco 6 Hbix Ha 6 jnoAaTb HHoe hhcjio AcncTBHTejibHbix 
H3MepeHHH. 

noMHMo Bonpoca o HHCJie H3MepeHHH npocTpaHCTBa-BpeMe- 
hh b TeopHH CTpyH cymecTByeT h HecKOJibKo Apyrnx npo 6 jieM, 
He peniHB KOTopbix ee Hejib3H npH3HaTb oKOHnarejibHOH o 6 r>eAH- 
HeHHOH Teopnen (J)H3 hkh. Mbi Bee eme He 3HaeM, coicpamaiOTCH jih 
BC e 6 eCKOHeHHOCTH H KaK B TOHHOCTH COOTHeCTH BOJIHbl, paCXO- 
AHIAHeCH no CTpyHaM, C KOHKpeTHbIMH THnaMH Ha 6 jIIOAaeMbIX 
HacTHp. TeM He MeHee noxoace Ha to, hto sth Bonpocbi 6 yAyT pa3- 
peuieHbi b 6 jmacaHinHe roAbi h k Koiiuy Beica* mm y3HaeM, AeHCTBH- 
TejibHo jih Teopna CTpyH npeACTaBJineT co 6 oh 06 'beAHHeHHyio Teo- 
pnio 4 >h3hkh, cnoco 6 Hyio BbmepacaTb HcnbiraHHe BpeMeHeM. 

Mohcho jih Boo6me co 3 AATb 06'beAHHeHHyio Teopnio Bcero? 
He roHHeMCH jih mm 3 a MnpaacoM? noxoace, cymecTByiOT Tpn 

B03M0aCH0CTH. 

1. Co3AaHHe nojiHofi 06 'beAHHeHHOH TeopHH B03M0acH0, 
h KorAa-Hn 6 yAb mm ee C 03 AAAHM, ecjin xBaraT yMa. 

2. Hejib3H co3AaTb oKOHnaTejibHyio Teopnio BcejieHHon — 
TOJibKo 6ecKOHeHHyio nocjieAOBaTejibHocTb TeopHH, onn- 
cbiBaiomHx BceJieHHyio Bee 6ojiee h 6ojiee tohho. 


MOaCHO. 


Ackt;hh BnepBbie 6 hjih ony6jiHKOBaHbi b 1996 r. — FJpuMen . ped . 
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3. Hejib3a co3flaTb Kaicyio-JiH6o Teopmo BceJieHHOH. Co6bi- 
th a Moryr 6biTb npe^cKa3aHbi jiniiib ao H3BecTHoro npeae- 
Jia, OHH npOHCXO/lHT CJiyHaHHblM, npOHSBOJIbHbIM o6pa30M. 

HeKOTopbie BbicKaacyTCH b nojib3y TpeTbeft bo3mo>khocth, 
ocHOBbiBaacb Ha tom, hto cymecTBOBaHne nojmoro Ha6opa 
(J)H3HHeCKHX 33KOHOB OipaHHHHJIO 6bl CBo6o/iy Bora H3MeiIHTb 

Ero 3aMbiceji h BMeniHBaTbCH b xoa Mnpo3/i,aHHH. 3to othbcth 
HanoMHHaeT crapbiH napaAOKc: noA cnjiy jih Boiy cos^aTb Taxon 
THacejibift KaMeHb, hto y Hero He XBaTHT chji stot KaMeHb noA- 
HHTb? Ho H^ea o tom, hto Bor cnoco6eH nepeMeHHTb cboh 3a- 
Mbiceji, ecTb npHMep 3a6jiy>KAeHHH, Ha KOTOpoe yKa3biBaji Ejia- 
xceHHHH ABiycTHH: Bor mhcjimtch KaK Hemo cymecTByiomee bo 
BpeMeHH. BpeMH — 3TO JIHHIb CBOHCTBO C03/iaHH0H EorOM Bce¬ 
JieHHOH. HaBepHoe, Oh OTAaBaji Ce6e orneT b Cbohx HaMepemrax 
npH COTBOpeHHH Mnpa. 

C nOHBJieHHeM XBaHTOBOH MeXaHHKH MbI npHHUIH K 0C03Ha- 
HHIO Toro, HTO Co6bITHH HeJIb3H IipeACKa3aTb C a6cOJIIOTHOH TOH- 
HOCTbio, nocKOJibKy Bceraa 6yzieT OCTaBaTbCH sjieMeHT Heonpe- 
flejieHHOCTH. np H xejiaHHH ary HeonpeaejieHHOCTb mojkho npn- 
nncaTb BMemaTejibCTBy Bora. Ho sto 6biJio 6bi oneHb CTpaHHoe 
BMemaTejibCTBO. HeT HHxaxHx CBH^eTejibCTB roro, hto oho npe- 
cjieayeT Hexyio pejib. HHane oho He 6biJio 6bi cjiynaftHbiM. Ce- 
TOflHH MbI OTKJIOHHJIH TpeTblO B03M0>KH0CTb, 3aHOBO OIipeAeJIHB 
pejib HayKH. Hama peJib — c(J)opMyjiHpoBaTb Ha6op 3aKOHOB 
npHpoflbi, no3BOJiaioHiHX npeACxa3biBaTb co6bmifl b npe/iejiax, 
AonycxaeMbix npranpinoM HeonpejiejieHHOCTH. 

BTopaa B03M03KH0CTb, npeAnojiaraiomafl Bbipa6oTKy 6ec- 
KOHenHOH nocjieflOBaTejibHOCTH Bee 6ojiee h 6ojiee tohhhx Teo- 
pnft, noKa corjiacyeTca c HainiiM onbiTOM. Bo mhoi hx cjiynaax, 
IIOBblCHB TOHHOCTb H3MepeHHH H pa3pa6oTaB HOBbie MeTO/Ibl HC- 
cjie^OBaHHH, Mbi o6HapyxHBajiH HOBbie HBJieHHH, He npeaycMOT- 
peHHbie cymecTByiomHMH TeopnHMH. o6bHCHeHHH Taxnx 


HBJieHHii HaM npHXOflHjiocb co3/iaBaTb 6ojiee coBepmeHHhie Teo- 
pHH. noaTOMy He cjieayeT yaHBJiHTbCH, ecjiH HauiH coBpeMeHHbie 
BeJiHKHe o6beaHHeHHbie TeopHH 6ypyr onpoKHHyTbi HcnbrraHH- 
kmh Ha 6ojiee KpynHbix h 6ojiee MomHbix ycxopHTejiax nacTHU. 
KoHeHHO, ecjiH 6bi Mbi He oacHAajiH HHcnpoBep>xeHHH TeopHH, He 
ctohjio 6bi TpaTHTb Maccy jieHer Ha co3/iaHHe hobmx, 6ojiee moib- 

HblX yCTpOHCTB. 

IIoxo>xe, BnponeM, hto rpaBHTapHH cnoco6Ha nojio>XHTb 
npeneji nepeae ynp«TanHbix Apyr b Apyra «Kopo6oneK». Ecjih 6bi 
cyuiecTBOBajia nacTHija c aHepraen, npeBbimaiomeH Tax Ha3bi- 
BaeMyio SHepraio IIjiaHxa (10 19 TaB), xoHijeHTpaiiHH ee Maccbi 
6buia 6bi CTOJib Bbicoxa, hto nacnma orceicjia 6bi ce6a ot ocrajib- 
hoh BceJieHHOH h o6pa30Bajia HeSojibiuyio HepHyio Awpy. TaxHM 
o6pa30M, co3AAHHe Bee 6ojiee h 6ojiee coBepmeHHbix TeopHH, xa- 
xeTca, nonynaeT npeAeJi npn nepexoAe k oneHb bhcoxhm SHep- 
thhm. ZloJiXHa cymecTBOBaTb Hexaa oxoHnaTeJibHan TeopHH 
BceJieHHOH. Pa3yMeeTCH, SHeprHH IIjiaHxa oneHb AaJiexa ot 
sHeprHH nopHAKa oahoto rHraaJieicrpoHBOJibTa, npeAejibHbix ajih 
HaniHX HbmeuiHHX jia6opaTopHH. HTo6bi nepeKHHyTb moct nepe3 
3Ty nponacTb, nOTpe6oBajicH 6bi ycxopHTejib, pa3MepaMH npe- 
bocxoahhihh CoJiHenHyio cncTeMy. Bp«A jih ero co3AaHHe (J)h- 
HaHCHpoBajiH 6bi npn HbmeiuHeM skohomkhcckom nojiosceHHH. 

OAHaKO Ha CaMbIX paHHHX CTaAHHX pa3BHTHH BceJieHHOH Ta- 
Kne SHeprHH motjih cymecTBOBaTb. /lyMaio, ecn> Henjioxne iuaH- 
cbi Ha to, hto H3yneHHe paHHen BceJieHHOH h Heo6xoAHMOCTb 
b MaTeMaTHnecKOH corjiacoBaHHOCTH npHBeAyT Hac b KOHpe cto- 
JieTHH K C03A3HHI0 nOJIHOH o6beAHHeHHOH TeopHH — eCJIH Mbi, 
KOHeHHO, AOJKHBeM ao Tex nop*. 

A hto 03Hanajio 6bi co3AaHHe oKOHnaTejibHOH TeopHH Bce¬ 
JieHHOH? Oho 3aBepniHjio 6bi AOJiryio h cjiaBHyio rjiaBy b hcto- 

* KaK BHflHM, Hafle»CflbI aBTOpa OTHOCHTejIbHO C03flaHHH TeopHH 6bUIH 
CJIHHIKOM OnTHMHCTHMHbIMH. — IIptlMeH. HayU. ped. 
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Phh Harnefi 6opb6bi 3 a nocnmeHne Mnpa. Ilpn stom coBepninji- 
ch 6bi h nepeBopoT b o6bmeHHbix npeacTaBjieHHHx o 3aKOHax, 
ynpaBJiaiomHX BcejieHHoiL Bo BpeMeHa HbioTOHa o6pa30BaHHbift 
HeJIOBeK 6bIJI B COCTOHHHH OBJia^eTb BCeMH 3HaHHHMH neAOBe- 
HecTBa, no xpaHHefi Mepe b ochobhmx neprax. Ho c Tex nop TeMnbi 
pa3BHTHH Hayjcn c^ejiajin TaKoe HeB 03 M 0 >xHbiM. Teopnn Bcer^a 

H3MeHHAHCb, HTo6bI COOTBeTCTBOBaTb HOBbIM Ha6AK)AeHHHM. Hx 
HCB03M0JXH0 6bUIO nOflCTpOHTb MJIH ynpOCTHTb TaKHM o6pa30M, 
hto6h ohh 6bijin noHnTHbi o6binHOMy nejiOBeKy. /(j m noHHMa- 
hhh hx Ha/io 6biTb cneijHaAHCTOM, Aa h Tor^a moxho Ha^eaTbcn 
Ha OBJia^eHHe Jinnib MaAoft nacrbio HaynHbix TeopHH. 

Bojiee toto, cxopocTb nporpecca CTOAb BejiHKa, hto 3HaHHH, 
nojiyneHHbie b niKOJie h yHHBepcHTeTe, Bcer^a oxa3biBaiOTCH 
cjierxa ycTapeBUiHMH. Jinnib HeMHOrne jiio^h Moryr ocTaBaTbca 
Ha nepeAHeM xpae Hayxn, xoropbiH 6bicTpo pa3ABHraeTCH. npn- 
neM ohh aoajxhm nocBHTHTb STOMy Bee CBoe BpeMH h cnennajin- 
3HpoBaTbcn b y3KOH o6jiacTH. Bee nponne eABa ah hmciot npeA- 
CTaBJieHHe O AOCTHJXeHHHX COBpeMeHHOH HayKH HJIH O TOM BOJI- 
HeHHH, KOTOpOe B036yXAaeTCH 3THMH AOCTHACeHHHMH. 

CeMbAecHT jieT Ha 3 aA, ecAH BepHTb SAAHHrroHy, Bcero Asa 
neAOBexa b Mnpe noHHMajin o6myio Teopnio OTHocHTeAbHocra. 
CeroAHH ee noHHMaiOT a^catkh Tbican BbinycKHHKOB yHHBepcn- 
TeTOB, H MHOTHe MHAAHOHbl AIOAeH XOTH 6bl 3 HaKOMbI C 3TOH HAe- 
eft. Ecah OKOHnaTeAbHaa 06'beAHHeHHaa TeopHH 6yAeT co3AaHa, 
npHBeAeHHe ee k BHAy, AocTynHOMy aah noHHMaHHH mhothx, co- 
KpameHHOMy h ynpomeHHOMy, CTaHeT AHnib BonpocoM BpeMeHH. 
nocAe SToro ee mohcho 6yAeT npenoAaBaTb b niKOAax (no xpaii- 
Hen Mepe, b o6meM BHAe). H Bee Mbi noAynHM npeACTaBAemie 
o tom, KaicHe 3 aicoHbi npaBAT BceAeHHOH h OTBeTCTBeHHbi 3a Hame 
cymecTBOBanne. 

Shhiutchh Kax-TO 3aAaA Bonpoc: «IIIhpok ah 6ha Bbi6op 
y Bora npn co3AaHHH BceAeHHoft?» Ecah cnpaBeAAHBo npeA- 


noAOAceHHe 06 otcjttctbhh rpaHHnbi, to y Bora He 6biao HHxaxoft 
CBo 6 oAbi Bbi 6 opa HanaAbHbix ycAOBHH. Pa3yMeeTCH, Oh Bee ace 
6ma BOAeH Bbi 6 npaTb 3aKOHbi, KOTopbiM noAHHHaeTca BceAeHHaa. 
TOAbKO 3THM, OAHaKO, Bbl 6 op MOr H He OrpaHHHHBaTbCA. B03M0AC- 
ho, cymecTByeT AHnib OAHa hah He 6 oAbmoe hhcao noAHbix o6-b- 
eAHHeHHbix Teopnii, KOTopbie BHyTpeHHe HenpoTHBopennBbi 
h AonycxaiOT cymecTBOBaHne pa3yMHoft ach 3 hh. 

Mbi MoaceM 3aAaBaTbca BonpocoM o npnpoAe Bora, Aaace ecAH 
cymecTByeT Bcero OAHa o6beAHHeHHaa TeopHH, npeACTaBAmomaa 
co6oh npocTo Ha6op npaBHA h ypaBHeHHH. Hto BAOXHyAo nAaMH 
5KH3HH b ypaBHeHHH h co3AaAo BceAeHHyio, KOTOpyiO OHH onn- 
cbiBaiOT? 06 binHbiH HaynHbiH noAXOA — nocTpoeHHe MaTeMaTH- 
necKOH moacah — He Aaer oTBeTa Ha Bonpoc o tom, noneMy aoaac- 
Ha cymecrBOBaTb MOAeAHpyeMaa BceAeHHaa. IIoneMy BceAemiaH 
AOAACHa HecTH 6peMH cymecTBOBaHHa? HeyxeAH oSbeAHHCHHan 
Teopna Tax Heo6opHMa, hto Bbi3broaeT k jxh 3 hh caMoe ce6n? Hah 
B ce-TaKH HyxeH TBopeH, a ecAH Tax — HMeeT ah Oh bahhhhc Ha 
BceAeHHyio hah Bcero AHnib HeceT oTBeTCTBeHHocib 3a ee cotbo- 
peHHe? H xto co3AaA Co3AATeAH? 

JSp HacTOHmero BpeMeHH 6oAbHiHHCTBo yneHbix 6 biah cahih- 
xom 3aHHTbi pa3BHTHeM hobhx Teopnii, onHCbiBaxHAHx, xaxoBa 
BceAeHHaH, HTo6bi 3aAaTbcn BonpocoM, noneMy OHa TaxoBa. 
C Apyrofi CTopoHbi, aioah, o6n3aHHbie no poAy 3aHHTHH 3aAaBaTb 
Bonpoc «noneMy» (to ecTb c}iHAoco(|)bi), He nocneBaAH 3a npor- 
peccoM HaynHbix TeopHH. B XVIII b. (JiHAocoiJibi CAHTa/in o6Aa- 
CTbK) CBOeft AeHTeAbHocTH Bee neAOBenecxoe 3HaHHe (BXAKinaH 
HaynHoe). Ohh o6cyACAa/in Taxne npo6AeMbi, xax HMeAa ah Bce¬ 
AeHHaH HanaAO. OAHaxo b XIX-XX bb. Hayxa craAa H3bflCHHTb- 
CH Ha H3bIXe TeXHHXH H MaTeMaTHXH, HenOHHTHOM AAH (J)HAO- 
CO(J)OB, 3a He6oAbIHHM HCXAKWeHHeM. H OHH HaCTOAbXO coxpa- 
THAH o6AaCTb CBOHX HCCAeAOBaHHH, HTO CaMblH 3HaMeHHTbIH 

4 >haoco 4 ) XX b., JIioABHr BHTreHuiTeHH, 3aHBHA: «EAHHCTBeHHan 
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• saMHdi , OCTaBiuaHCH pjia . (J)hjioco(J)hh, — sto aHajiH3 H3hiica». Ka- 
koh ynanoK BejiHKOH 4>hjioco(J)ckoh TpajHiiHH, npoaojiacaBiueftcH 
ot ApncTOTejia pp Kama! 

OflHaKo ecjm Mbi co 3 £a 4 HM nojmyio Teopnio, oHa co BpeMe- 
HeM, B CaMbIX CBOHX OCHOBaX, CTaHeT nOHHTHOH BCeM, a He TOJIb- 
ko HeMHorHM cnepnajiHCTaM. Toma Mbi Bee cmojkcm npHHHTb 
ynacTHe b ^HCKyccHH o tom, noneMy cymecTByeT BcejieHHaa. 
Ecjih mh Haft/ieM otbct, sto 6yaeT a6cojiioTHbiM TpnyMiJiOM ne- 
jiOBenecKoro pa3yMa. H, bo3mo3Kho, mh nofiMeM 3aMbiceji Bora. 


/IHCKH 

HEOBHTAEMOrO 

OCTPOBA 

Humepebio 



H3 khmiti CTHBeHa XoKHHra 
«HEPHbIE RblPbl U MOJlOffblE BCEJIEHHbIE» 


Eh-6h-ch Haaajia TpaHcxinpoBaTb nepe/iaay «/Ihckh Heo6nTaeMoro 
ocTpoBa» b 1942 r., n axa nporpaMMa ycTaHOBmia na paxino peKop/i 
ziojiroBeHHOcTH. K HacToameMy bpcmchm ona cTaaa ac-M-xo Bpo;ie Ha- 
UHOHaxbHoro ;ioctohhhh. 3 a Bee ara ro;ibi nporpaMMa npuHHJia orpoM- 
Hoe KOJinaecTBO rocTeii. B Hen 6pajin HHTepBbio y nncaTejien, apra- 
ctob, MyxbiKanTOB, KHHoaKTepoB n KHHopeacnccepoB, ;xeare.xeii cnopTa, 
KOMHKOB, nOBapOB, ca/JOBHHKOB, yaHTCJlCH, xaHHOpOB, nOJIHTHKOB, HJie- 
hob KopoJieBCKOH ceMbH, My.xbTHn.XHKaTopoB — h yaeHbix. rocxeit npo- 
chjih Bbi6paTb BOceMb ay;xH03amxceii, Koxopwe ohh bshjih 6bi c co6on, 
ecjin 6bi hm npmujiocb ocxaxbca b onnHoaecTBe Ha Heo6HTaeMOM 
ocTpoBe. Mx xaioKC- npocmiH irasBarb npe/iMer pocKoniH m KHury 
(npcvxnojiaraaocb, hto Bh6jiiih, Topa h Kopan na ocxpoBe yace ecTb, 
Tax >KC‘ KaK H COHHHCHHH UICKCIIHpa). CmHTcUIOCIj caMo coooii pa3yMe- 
khiuimch, hto Ha ocTpoBe naii/xyTca h cpcvicxea Bociipon3Be/ienna, 
Kor/ia-TO — rpaMMO(J)OH h mhoikcctbo htji k iieMy, cero/uia — sapa- 
>Karc»mHHca ot cojmeHHoro CBexa CD-n.xeep. 

UpoipaMMa Bbixoxnijia b acjnip KaxK/xyio ne/icano, h b xo/jc- nmep- 
Bbio, nponojiacaBBXHXca, KaK npami.xo, copoK mhhvt, npoHrpbma- 
jim sanHCH no Bbi6opy rocTen. OnHaKo npe/icxaivie mroe 3/iccb nmep- 
BbK) CO CthBC'HOM XoKHHrOM, TpaHCJIIipOBaBIIieeCH Ha PoJKfleCTBO 
b 1992 r., b BH/xc- hckjhohchhh npofloaacajiocb nojibine. HHTepBbio 
6paaa Cbio Jloyjin. 

Cbto: Cthbch, 6y/iyan oTpe3anHbiw ot HopMajibHon <J)h 3 h- 
aecKofi >kh3Hh h jimueHHbiM Bcex ecTecTBeHHbix cpe/icTB o6in,e- 
HHH, Bbl B HeKOTOpOM pO/lO yXCC 3HaKOMbI C TeM, HTO OXCHflaeT 
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'lejioBCKa Ha Heo6HTaeMOM ocTpoBe. HacKOJibKo BaM oahhoko 
ot SToro? 

Cmueen: 51 He canTaio ce6a 0Tpe3aHHbiM ot HopMajibHoft 
5KH3HH H He ZiyMaFO, 'ITO OKpyacafOHPie MeHa JHOflH CKa3ajIH 6bl, 
hto a oflHHOK. 51 He qyBCTByio ce6a mhubjihaom, a npocTo aeJio- 
BeK, y KOToporo nopaaceHbi ABiiraTejibHbie HenpoHbi, kto-to 
Bpofle ^ajibTOHHKa. Ilojiaraio, moio acn3Hb He Ha30Beuib Hop- 
MajIbHOH, HO B ZiyXOBHOM CMbICJie OHa HOpMajIbHa. 

Cbm: TeM He Menee, b oTJuiane ot mhothx Bbi6pomeHHbix 
na Heo6HTaeMbift octpob, Bbi yace /[OKaaajiH ce6e, hto ziyxoBHo 
h HHTejuieKTyajibHo caMOAocraToaHbi, hto y Bac xBaTaeT nnipH 
/Ijia pa3MbimjieHHH h B/ioxHOBeiina, hto6h rxaHaTb ce6a. 

Cmueen: Ilojiaraio, a ot npnpoAW hcmhoto HHTpoBepT, h 
TpyAHocTH b o6meHHH 3 acTaBiijiH MeHa nojiaraTbca tojimco Ha ca- 
Moro ce6a. Ho b ziercTBe a 6hji pa3roBopanBbiM. MHe nyacnbi ahc- 
KyccHH c flpyrHMH JiKMbMM. 51 o6Hapyaciui, hto H 3 JioaceHHe naefi 
/ipyniM MHe oaeHb noMoraeT. /laace ec/in co6eceAHHKH He BbicKa- 
3 biBaioT HHaero HHTepecHoro, caMa Heo6xo;iHMocTb opraniisoBbi- 
BaTb CBOH MbICJIH TaK, HTo6bI OHH 6bIJIH nOHaTHbl APyEHM, 'laCTO 
noACKaabiBajia MHe hobhh nyTb BnepeA. 

Cvm: A KaK ace nacaeT aMopnonajibHoro yAOBJicTBopenaa, Cth- 
BeH? /Jaace 6jiecTHipeMy (Jaranicy ajih stoto Hyaoibi Apyrae jboah. 

Cmueen: Oh 3 hkb — sto npejcpacuo, ho OHa xojiOAHa. 51 6bi 
He BbIHeC XCH3HH, B KOTOpOH 6bUia 6bl OAHa TOJibKO (J)H3HKa. KaK 
H BCeM JIIOAHM, MHe HyjKHbl TenjIO, JIK)6oBb H npHBa3aHHOCTb. 
H onaTb MHe o'ieHb noBe3Jio, ropa3Ao 6ojibine, hcm mhothm Apy~ 
niM, cTpaAaioiHMM TaKHM ace HeAyroM, — a noayaaji Maccy Jiio6- 
bh h Tenjia. H MV3bnca Toace mhoto ajih MeHa 3HaaHT. 

Cbm: CnaacHTe, hto AOCTaBJiaeT BaM 6ojibiiie yAOBOJib- 
CTBHa — tf)H3MKa HJHI My3bIKa? 


Cmueen: /JojiaceH cKa3aTb, hto yAOBOJibCTBHe, HcnbiTaHHoe 
MHOIO, KOTAa HTO-TO nOJiyHajIOCb B 4>H3HKe, CHJIbHee TOTO, KOTO- 
poe MHe KOTAa- jih6o AocraBJiajia My3biica. Ho nojiyaajiocb y MeHa 
JiHiiib HecKOJibKo pa3 3a bck) moio Kapbepy, b to BpeMa KaK ahck 
MoacHo nocTaBHTb KOTAa yroAHO. 

Cbm: H KaKoii ace ahck Bbi nocTaBHJin 6bi nepBbiM Ha He- 
o6nTaeMOM ocrpoBe? 

Cmueen: «Gloria» nyjieHKa. 51 BnepBbie ycjibimaji ee npo- 
niJibiM jieroM b AcneHe, b KojiopaAO. AcneH npeacAe Bcero jibiac- 
HblH KypopT, HO JieTOM TaM C 06 HpaK)TCa cJiH3HKH. PhAOM C (J)H3H- 
aecKHM pempoM ctoht orpoMHbiH uiaTep, TAe npoxoAHT My3bi- 
KajibHbiH cJiecTHBajib. noKa bh cHAHTe, HccaeAya, hto nojiyaaeTca 
npn ncnapeHHH aepHOH AHpi>i» cJibmiHO, KaK HAyT penerapHn. 
3to HAeajibHo: tjt coaeTaiOTca ABa TJiaBHbix yAOBOJibCTBHa — 
(J>H3iiKa h My3biKa. Ecjih 6bi Ha Heo6HTaeMOM ocTpoBe y MeHa 
6buiH ohh o6a, nycTb 6bi MeHa oiryAa h He bh3bojihjih. To ec,Tb 
ao Tex nop, noKa a He cpejiaji 6bi b TeoperaaecKOH (J)H3HKe ot- 
KpbiTHe, o kotopom 3axoTejiocb 6bi paccKa3aTb BceM. /lyMaio, 
cnyTHHKOBaa TapejiKa, 6jiaroAapa Koropoft a mot 6bi nojiyaaTb 
CTaTbH no (J)H3HKe, yace He npeAycMOTpeHa npaBujiaMH Hipbi. 

Cbm: BbiCTynaa no paAno, MoacHo CKpbiTb (JwamiecKHe pe- 
(JieKTbi, ho b AaHHOM cJiyaae ocTaeTca cKpbiTbiM eipe Koe-am 
CeMb JieT Ha3aA, Cthbch, bh b nojiHOM cMbicae cjiOBa noTepajin 
tojioc. He motjih 6h bh paccKa3aTb, hto ace Torpa cjiyanjiocb? 

Cmueen: B 1985 r. a 6hji b JKeHeBe, b CERN, Ha 6ojibiuoM 
ycKopHTejie aacTHp. 51 co6npajica noexaTb orrypa b BanpeiiT, 
b repMaHHK), nocjiyinaTb BarHepoBCKoe «Kojibpo HH6eJiyHra». 
Ho 3a6ojieji BocnajieHHeM jierKHX n jier b 6ojibHnpy. 2KeHeBCKne 
Bpaan nocoBeTOBajm Moeft aceHe oncjiioaHTb annapaT, nopaepacn- 
BaBniHH moio acH3Hb. Ho aceHa He xoTeJia h cjibiinaTb 06 stom. 
MeHa nepeBe3JiH iia caMOJieTe b 6ojibHHpy ApAeH6pyK, b KeM- 
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6pHA>xe, r p,e xnpypr no HMenn Popacep Tpen npoBeji TpaxeoTO- 
MHio. Onepamia cnacjia MHe acH3Hb, ho rojioca b jihhihjicb. 

Cbm: Ho k TOMy BpeMeHH Bama penb n Tax 6buia oneHb He- 
pa36opnnBOH, He npaBaa jih? HaBepHoe, pap penn Bee paBHo 
noKHHyji 6 m Bac, Aa? 

Cmueen: Xotb mob pe'ib h 6buia Hepa36opHHBon, 6 jih3xhc 
M eHH noHHMajiH. 51 Mor npoBOAHTb ceMHHapH c nepeBOflHHKOM 
h flHKTOBaTb HaynHbie CTaTbH. Ho nocjie onepannn b HexoTopoe 
BpeMB 6 mji npocTo onycTomeH. 51 nyBCTBOBaji, 'ito ecjiH BHOBb 
He o6peTy rojioc, to najibuie acHTb He ctoht. 

Cbto: nOTOM OAHH XOMnbK)TepmHX H3 KajIH(JX)pHHH IipOBH- 
Taji o BarneM coctobhhh h no^apn/i BaM rojioc. Kax oh pa6oxaeT? 

Cmueen : KoMiibiOTepmMKa 3BajiH Yojit Yojitoch. Ero Tema 
oxa3ajiacb b tom >xe coctobhhh, mto h b, h oh pa3pa6oTaji xoMnbio- 
TepHyx) nporpaMMy, 4to6m noMonb efi o6m,aTbCB. Kypcop flBHra- 
ercB no axpany, h xorAa oh oxa3biBaercB Ha HyxcHoft cipoxe MeHK), 
bm ABHBceHHeM rojioBbi hjih rjia3 — a b MoeM cjrynae pyxn — Ha- 
acHMaere Ha kjhob. TaxnM o6pa30M moxcho Bbi6HpaTb cjiOBa b hhk- 
Hefi nacTH sxpaHa. Kor^a Ha6paji to, hto xoneuib cxa3aTb, TexcT 
mobcho nocjiaTb Ha peneBoft CHHTe3aTop hjih coxpaHHTb Ha Ancxe. 

CbK>\ Ho 3to AOJiroe Aejio. 

Cmueen: J\ a, AOJiroe — npHMepHo b AecBTb pa3 MeAJieHHee 
HopMajibHoft penn. Ho peneBOH CHHTe3aTop roBopHT ropa3Ao or- 
nerJiHBee, neM b paHbuie. BpHTaHpbi Ha3biBax)T ero axpenr aMe- 
pnxaHCXHM, a aMepHxamibi — cxaHAHHaBcxHM hjih hpjkihacxhm. 
Ho xaxoB 6bi oh hh 6bui, MeHB Bee noHHMaiOT. Moh CTapuine 
AeTH npHBbixjiH x MoeMy ecTecTBeHHOMy rojiocy, ho MJiaAuiHH 
cbiH, xoTopoMy 6buio Bcero rnecTb JieT, xorAa MHe CAenajiH Tpa- 
xeoTOMHio, ao Toro Hiixax He Mor mchb noHBTb. Tenepb TpyAHO- 
CTen HeT. /I jib MeHa sto o'leiib BaacHo. 


Cbm: 3Ha4HT, hto bm MoaceTe nonpocHTb 3apaHee 3anncaTb 
Bee Bonpocbi HHTepBbioepa h ocTaeTCB Tojibxo OTBeTHTb, xorAa 
6yAeTe fotobm, Tax? 

Cmueen: /I jib 3anncH ajihhhmx nporpaMM BpoAe stoh xopo- 
uio HMeTb Bonpocbi 3apaHee, 4to6m He TpaTHTb BpeMB h MarHHT- 
Hyio JieHry BnycTyio. B HexoropoM CMbicjie sto AaeT MHe 6ojibiue 
B03MOXHOCTH AJIB XOHTpOJIB. Ho Ha CaMOM AeJie B npeAnOHHTaK) 
OTBenaTb Ha Bonpocbi 6e3 noAroroBXH. Tax b Aejiaio nocjie ceMH- 
HapoB h nonyjiBpHbix jiexipiH. 

Cbm: Ho, no bbuikm cjioBaM, Taxon npopecc AaeT BaM bo 3 - 
MoacHocTb xoHTpojiB, a b 3 Haio, xax sto BaacHO ajib Bac. Barna ce- 
MbB H APy 3 bB HHOr/ia Ha 3 bIBaK)T Bac ynpBMblM H CBOeBOJIbHbIM. 
Bm npH 3 HaeTe ce 6 B bhhobhmm b sthx rpexax? 

Cmueen: JIio6oro 3ApaBOMbicjiBmero nejioBexa HHorAa Ha- 
3biBaiOT ynpBMMM. 51 6m cxopee Ha3Baji ce6B peuiHTejibHMM. He 
6yAb b AOBOjibHo peuiHTejibHMM, MeHa 6bi ceireac 3Aecb He 6buio. 

Cbm: Bm BcerAa 6 mah TaxnM? 

Cmueen: 51 npocTo xony xoirrpojiHpoBaTb cboio acH3Hb b toh 
ace CTeneHH, hto h Bee ocTajibHbie. Cjihuixom nacro acH3Hbio hh- 
BajiHAa yupaBJiaiOT Apyrne. Hh oahh 3AopoBbiH nejiOBex He npn- 

MHpHJICB 6bl C 3THM. 

Cbm: ZlaBaHTe nocJiymaeM Bam BTopon ahcx. 

Cmueen: KoHpepT abb bhojiohhcjih BpaMca. 3to 6mji nep- 

BblH AOJirOHipaiOIAHH AHCX, XOTOpblH B XynHJI. np0H30HIJI0 3TO B 

1957 r., xorAa 3anHCH Ha 33 o6opoTa b MHiiyTy b EpHTaHHH TOJib- 
xo hto noBBHJiHCb. Moh oTep CHHTaji noxynxy npompbiBaTejiB 
6e3paccyAHbiM TpaHacnpcTBOM, ho b y6eAHji ero, bto caM cMoiy 
co6paTb npoHipbiBaTejib H3 xynjieHHbix no AemeBxe nacTeii. 3 tot 
Aoboa noxa3ajicB eMy, 6jiaropa3yMHOMy HopxmHppy, y6eAHTejib- 
HbiM. 51 BCTaBHJi BepTymxy h ycnjiHTejib b xopnyc ot CTaporo 
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rpaMMO<i)OHa Ha 78 o6opotob. Ecjih 6bi oh coxpaHmica, to ceftaac 
npe/icTaB/Taji 6bi co6oh perniocm 

Kor/ta a coopy;iHji stot npompbiBaTeJib, noHAAoSiuiocb hto- 
to, hto6h KpyTHTb Ha HeM. Oahh uiKOJibHbiH TOBapniix npeAJio- 
>khji KoHpepT ftM BHOJiOHnejiH EpaMca, noTOMy hto hh y koto H3 
mohx zxpy3eii no/xxo/xameii 3 anncH He 6buio. IIomhio, njiacTHHKa 
cTOHJia Tp wmia Tb iiMTb uihjuihhtob — no TeM BpeMeHaM 6oJiburae 
/xeHbTH, oco6eHHO Aaa Mena. C Tex nop Hem>i Ha 3anHCH Bbipoc- 
jih, ho b /xeiicTBHTejibHOCTH ohh ceftaac ropa3zxo /xemeBJie. 

Korzxa a BnepBbie ycjibiuiaji 3Ty 3anncb b Mara3HHe, MHe ee 
3 ByaaHHe noKa3ajiocb CTpaHHbiM h He oaeHb noHpaBHjiocb, ho a 
ayBCTBOBaji, hto aojdkch ee noxBaAHTb. OAHaxo c ro/xaMH OHa 
CTajia flaa MeHa oaeHb mhoto 3 HaanTb. MHe 6bi xoTejiocb npo- 
HipaTb ee MeflJieHHyio nepByio aacTb. 

Cbto: O/xhh CTapbift /xpyr Barneft ceMbH cxa3aji, hto bo Bpe- 
MeHa Bauiero /xeTCTBa OHa 6buia (HHTnpyio) «oaeHb HHTeJuiex- 
TyaabHOH, oaeHb yMHoft h oaeHb 3 XcpeHTpHHHofts>. OrjiHAHBa- 
acb b nponuioe, cam-aeTe jih bbi 3Ty xapaxTepncraxy BepHoft? 

Cmueen: H He Moiy cKa3aTb, HacKOJibKO Moa ceMba 6buia hh- 
TejuieicryajibHOH, ho mh onpe/xejxeHHO He cwrajiH ce6a axoxeH- 
TpHHHbiMH. OAHaxo no MepxaM CeHT-Oji6aHca mh, HaBepHoe, 
TaicHMH motjih noKa3aTbca. Kor^a Mbi jkhjih TaM, sto 6hao Becb- 
Ma 6jiaroaHHHoe MecTO. 

Cbto: Bam OTep 6 hji cnepnajiHCTOM no TponnaecKHM 6 o- 
jie3HaM? 

Cmueen: Moft OTeix npoBOzxHJi HCCJie/xoBaHHa b o6jiacTH 
Tpomiaecxoft mcahphhh. Oh aobojimio aacro e3AHJi b Axjipnxy 
HcnbiTbiBaTb HOBbie npenapaTbi. 

Cbto: SHaaHT, 6oJibmee bjihhhhc Ha Bac oxasajia Bama MaTb, 
a ecJiH Tax, to xax bh oxapaxTeproyeTe aro BJiHHHne? 


Cmueen: HeT, a 6bi cxasaji, hto 6ojibmee BJinaHHe oxa3an Ha 
MeHa oTep. 51 6paa npHMep c Hero. IlocKOJibKy oh 6hji Hccjiepo- 
BaTejieM, a camaji, aio Hayanbie HccjiepoBaHHa — sto ochobhoc 
3aHaTne B3pocjibix. E/iMxiCTBeHHoe pa3JiHane 6buio b tom, aro 
MeHa He npHBJiexajiH Me/xHixHHa h 6HOJiorna, noroMy aio ohh He 
xaaajiMCb MHe ToaHbiMH HayxaMH. XoTejiocb aero-ro 6ojiee (J)yH- 
paMeHTajibHoro, h a Bbi6paji pjia ce6a (J»i3Hxy. 

Cbto: Bama MaTb caHTaeT, aro y Bac Bcerpa 6biJio, xax OHa 
Bbipa3HJiacb, «cHJibHoe ayBCTBo ay/xa». «51 BH/xejia, aro ero th- 
HeT k 3Be3/xaM», — cxaaajia OHa. Bbi noMHHTe aro? 

Cmueen: IIomhio, xax-ro no3Aixo Hoabio a npnexaji AOMoft H3 
JIoix/xoHa. Tor,aa b pejiax sxohomhh cbct Ha yjinpax b nojmoab 
BbixjuoaajiH. H a yBHAeJi HoaHoe He6o, xaxHM He bhacji ero hh- 
xoiTxa paHbme, — c MjieaiibiM IlyTeM nonepex. Ha MoeM Heo6n- 
TaeMOM ocTpoBe ne 6yaeT yjiH'iHbix (JxoHapeft, Tax aro a CMory 
XOpomO BH/xeTb 3BC3Abr. 

Cbto: OaeBHAHo, bh 6buih o;xapeHHbiM pe6eHxoM, bh aacro 
conepiiHaajiH b AOMaumiix nrpax c Barneft cecTpoft, ho b rnxojie 
Bbi MOTJIH oaeHb OTCTaBaTb, H Bac 3TO BOBCe He 3a6oTHJIO, BepHO? 

Cmueen: Tax 6hjio b moh nepBbift toa b ceHT-oji6aHccxoft 
rnxojie. Ho AOJiacen cxa3arb, a yaiuica b ohchb oAapeHHoM xjiacce 
h Ha 3X3aMeHax npoaBJiaji ce6a Jiyarne, aeM b rioBceAHeBHoft pa- 
6oTe. 51 ne coMHeBajica, hto Moiy yaHTbca oaeHb xopomo, a ot- 
CTaBaji Tojibxo H3-3a noaepxa h Boo6me H3-3a neaxxypaTHocTH. 

Cbto: 3anncb HOMep Tpn? 

Cmueen: Ha nocjieAHeM xypce b OxctJjopAe a npoaeji poMaH 
Ojmoca XaxcjiH «KoHTpanyHXT». B poMaHe onncbiBaiOTca Tpii- 
AHaTbie toah h AeftcTByeT mhojxcctbo nepcoHaaceft. BojibuiHH- 
ctbo H3 hhx BbiMbimjieHHbie, ho oahh, 6ojiee aejioBeaHHH, Heco- 
MHeHHo cmicaH c caMoro XaxcjiH. 3tot nepcoHaac y6nBaeT jiHAepa 
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6pHTaHCKHx (J)aniHCTOB — o6pa3, HapHcoBaHHbifi c capa OcBajib- 
Aa Mocjih. IIotom oh coo6maeT napTHH o cBoeM nocTynKe h 
CT aBHT njiacTHHKy co CTpyHHbiM KBapTeTOM BeTXOBeHa, com. 
132. A b cepe/iMne TpeTbefi mbcth hoaxoaht Ha cryx k ABepn — h 
ero y6HBaioT cjiamiic™. 

Boo6me-TO 3TO HHXyAblUIHblH poMaH, HO XaKCJIH OMeHb npa- 
BHJibHo Bbi6paji My3bixy. Ecjih 6bi a 3Haji, mto Ha moh octpob Ha- 
ABHraeTca nynaMii, a 6bi nocraBiui TpeTbio MacTb 3 toto xBapTeTa. 

Cbm: Bbi noexaAH b OxccJiopA, b lOHHBepciiTH-KoAAeAAc, 
H3VMaTb MaTeMaTHKy H (|)H3HXy. TaM Bbi TpyAHAHCb HaA CBOHMH 
pacMeTaMii b cpeAHeM Mac b abhb. Ho, xax a Mimma, bbi c yAO- 
BOJibCTBHeM 3aHHMaAHCb rpe6Aeii, rniAH nHBo h ycTpaHBajiH bca- 
KHe 3a6aBHiie po3birpbiiUH. B MeM sxe 6 hjio abao? HoMCMy Bbi He 
yrpyxAa.'iH ce6« pa6oToii? 

Cmueem. Bhji xoneii iiathabcatijx, h 6oJibuiHHCTBo mojio- 
A«kh yTpaTHJio haaio3hh HacneT Tax Ha3biBaeMoro HCTe6jiHin- 
MeHTa. Ka3ajiocb, ot 6yAymero Henero XAaTb, xpoMe h3o6haha 
h CBepxn3o6njuiA. KoHcepBaTopbi Tojibxo mto BbiHipajin TpB- 
TbH Bbi6opbi noApBA noA Jio3ynroM «Eme hhxotab He 6 hjio Tax 
XOpOUIO». MHe H 6oAbIUHHCTBy MOHX COBpeMeHHHXOB 3KH3Hb 
xa3aAacb cxvmhoh. 

Cwo: TeM He MeHee Bbi yMyApHAiicb 3a Hecxojibxo MacoB 
pernaTb 3aAaMii, iiaa xoTopbiMH Banin TOBapHin,H 6e3ycneniHo 
6iiJincb HeACJiHMii. CyA« no hx BbicxasbiBaHimM, ohh nomiMa- 
AH, MTO y Bac HCXAIOMHTeAbHblH TajiaHT. A Bbi 3HajIH O CBOeM 
TaAaHTe, xax BaM xaaceTCA? 

Cmueem Kypc 4>h3hxh b OxccjiopAe b to BpeMA 6 ha a° 
cMeuiHoro AerxiiM. Ero mojkho 6bmo npoiiTH, He CAyrnaa acxijhh, 
a npocTo noceinaa oAHH-ABa ceMHHapa b hcac-tiio. He Tpe6oBa- 
Aocb 3anoMHnaTb mhoto (JiaxTOB, a Tax — necxojibxo t}iopMyji. 


Cbto: Ho b OxciJiopAe — He Tax ah? — Bbi BnepBbie 3aMeTH- 
AH, MTO BaiHH pyXH H HOTH He BCCTAa BaC CAyinaiOTCH. Kax Bbi 
o6bACHAAH 3 TO Ce6e B TO BpeMA? 

Cmueem. Cxa3aTb no npaBAe, riepBoe, mto a 3aMeTiiA, -- He 
Moiy rpecTH xax HyjxHo. Hotom a ynaA c AecniHUbi b cryAeHHe- 
cxom oSibokhthh. nocAe aToro a norneA x Bpany, HCiiyraBinHCb 
coTpAceHHA M03ra, ho BpaM He HarneA HHMero CTpauiHoro h BeAeA 
AHinb MeHbine nHTb nHBa. nocAe BbinycxHbix 3X3aMeHOB b Oxc- 
(JiopAe a Ha AeTo noexaA b HpaH. no BosBpameHnn a MyBCTBo- 
BaA ce6A OMeHb ocAa6eBniHM, ho AywaA, mto sto ot CHAbHoro 
xceAyAOMHo-XHiueMHoro 3a6oAeBaHHA, xoTopoe thm nepeHec. 

Cbto: H xorAa sxe Bbi Bce-Taxn CA^incb, npH3HaB, mto cepbe3Ho 
6oAbHbI, H peniHAH o6paTHTbCA X BpaMy? 

Cmueem. 51 6bm TorAa b KeM6pnA>xe n Ha PoacAecTBo noexaji 
Aomoh. 3nMa 1962/63 roAa 6bma OMeHb xoaoahoh. MaMa yroBo- 
pHAa MeHA cxoAHTb b CeHT-OA6aHce Ha o3epo noxaTaTbCA Ha 
xoHbxax, xota a h 3H3A, mto He BnoAHe totob x STOMy. 51 ynaA H 
nOAHAACA C 6oAbUIHM TpyAOM. MaMa noHAAa, MTO CO MHOH MTO- 
to He Tax, h oTBeAa MeHA x HanieMy ceMenHOMy BpaMy. 

Cbm: noTOM Tpn HeAeAH b 6oAbHHpe. H BaM coo6iiihah ca- 
Moe xyAiuee? 

Cmueem. 3to 6biAa 6oABHHn;a BapTC b JIohaohc, rioTOMy mto 
TaM pa6oTaA moh oTen;. 51 npoAesxaA abc HeAeAH na o6cAeAOBa- 
HHH, HO MHe He CXa 3 aAH, B MeM ACAO, a TOAbXO C0061HHAH, MTO 3 TO 
He pacceAHHHH cxAepo 3 h mto moh c Ay Mail HeTimHMeH. MHe He 
CXa 3 aAH, MTO MeHA ACACT, HO A AOraAbIBaACA, MTO ABAa nAOXH, H 
paccnpauiHBaTb He xoTeAocb. 

Cbm: B xoHne xohiiob BaM Bce-Taxn cxa3aAH, mto ACHTb 
ocTaAocb napy act. /laBaiiTe, Cthbch, Ha stom MecTe cAeAaeM 
nay3y h nocAymaeM Barny MeTBepTyio 3anncb. 
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Crnuem : «BajihKnppm», /lencTBiie nepBoe. 3to 6buxa apyraa 
/Ioji rourpaiouiaa njiacTHHxa, rae noioT Mejibxnop h JleMaH. Ilep- 
BOHanaTibHo, eme pp BOHHbi, OHa 6buia 3anHcaHa Ha 78 o6oporoB, 
a noTOM, b mecTH/iecHTbrx, ee nepeHecjui Ha aojiroHrpaiomyio. 
Ilocjie Toro xax b 1963-m MHe nocTaBHjiH Anarao3 «nenpoMO- 
TopHoe 3a6ojieBaHHe», a o6paTHjica k Bamepy — oh cootbct- 
CTBOBaji MoeMy MpaanoMy, anoxajiHnTHaecxoMy coctohhhio 
ayxa. K HecnacTbK), moh peaeBOH cHHTe3aTop He oaeiib xoporno 
o6pa30BaH h npoH3HocHT «Baraep», CMaraaa nepBbm corjiaciibiH. 
MHe npHuuiocb Ha6paTb «Vargner», hto6h 3Byaajio npHMepHO 
Tax, xax na/io. 

HeTbipe onepbi ipixjia «Kojibu,o HH6ejiynra» — bto Bejinaan- 
rnee TBopeHHe Baraepa. B 1964 r. a xoahji Ha hhx b EaiipeiiTe, b 
TepMaHHH, c Moeft cecTpofi CDMjrannoH. B to BpeMa a 3Haji «Kojib- 
u,o» iuioxo, h «BajibXHpMH», BTopaa onepaTeTpajiorHH, npOH3Bejia 
Ha Mena orpoMHoe BneaarjieHHe. 3to 6buxa nocTaHOBxa BojibtJ)- 
raHra Baraepa, h Ha cpene u,apHJia noara xpoMemiiaa TbM& 3to 
hctophh jik>6bh asyx 6jiH3Heu,OB, 3nrMyH/ia h 3htjihh;i,TjI, paajiy- 
aemibix b fleTCTBe. Ohh BCTpeTHJiHCb CHOBa, xor/ia 3iirMyH/i Ha¬ 
rney y6eJKHme b aoMe Xyn/pnira, Myaca 3nrjniH/ibi h Bpara 3ht- 
MyH/ia. 51 Bbi6pa;i OTpbiBox c paccxa30M 3nrjiiiH^bi o ee Bbniyac- 
/leHHofl csapiJoe c XyH/iiinroM. B pa3rap TopacecTB b 3aa bxo/uit 
xaxofi-To CTapnx. OpxecTp HipaeT TeMy Baabxajuibi, oany H3 ca- 
Mbix BejiHaaBbix b «Kojibu,e», noTOMy hto bto BoTaH, iipe/iBOAM- 
xejib 6otob, oreu, 3iirMyH/ja h 3nrjiMHAbi. Oh BOH3aeT Men b ctboji 
/lepeBa. Men npe/iHa3iiaaaeTca 3nrMyH£y. B xoHpe axxa 3nrMyHA 
XBaTaeT Men, h ohh c B03Juo6jieHHOH cxpbiBaioTca b jiecy. 

Cbio : Kor/ia aiiTaenib o Bac, Cthbch, iiaamiaeT xasaraca, 
HTO CMepTHblH npHTOBOp, OCTaBJIHBHIHH BaM BCeTO napy JieT 
5KH3HH, npo6y/uijr Bac, ecjin xothtc — 3acTaBHji, cocpe/iOTO- 
HHTbCH Ha 5KH3HH. 


Cmueen: Ero nepBbiM cjie/icTBiieM 6buia aenpeccHa. Ka3a- 
jiocb, Moe cocTOHHHe 6bicTpo yxy/uiiaeTca. Ka3ajiocb, hct hh- 
xaxoro CMbicjia hto-to aeJiaTb, pa6oTaTb Haa /uiccepTapHeH, no- 
cxojibxy a He 3Haji, npoaoray jih aocTaToaHo aaa Toro, hto6m 3a- 
xoHHHTb ee. Ho noTOM pena CTajiH BbinpaBjiaTbca. Pa3BHTHe 
6ojie3HH 3aMeanHJiocb, h a Haaaa npoaBHraTbca b pa6ore, b aacT- 
hocth b CBoeM aoxa3aTeji bCTBe Toro, hto Bceaemiaa ao-nacHa 
6buia HaaaTbca c Bojibmoro B3pbiBa. 

Cbio: Bbi aaace cxa3ajiH b oahom HHxepBbK), axo Tenepb omy- 
maeTe ce6a 6ojiee caaCTJiHBbiM aejiOBexoM, aeM ao 6ojie3HH. 

Cmueen : Tenepb a onpeaejiemio caacTJiHBee. PaHbiue acH3m> 
xa3ajiacb MHe cxyaHoii. Ho nepcnexTHBa yMepeTb paHO 3aCTaBH- 
Jia Mena noHaTb, hto acH3Hb cxoht xoro, hto 6 m 3a Hee aepacaTbca. 
Tax MHoro mo»cho caejiaTb, xaacauH MoaceT caejiaTb Tax MHoro! 
y MeHH AeHCTBHTejibHo ecTb omymeHHe, hto, HecMOTpa Ha CBoe 
COCTOHHHe, H BHeC 3HaHHTeJIbHbHi BXJiaA B II03HaHHH HejiOBene- 
cxBa. KoHeHHo, MHe oneHb Be3Jio, ho jho 6 oh MoaceT nero-TO ao- 
CTHHb, eCJIH npHJIOaCHT AOCTaTOHHO yCHJIHH. 

Cbio: MoaceTe Bbi cxa3aTb, hto He aocthxjih 6bi Bcero sto- 
ro, ecjiH 6bi He Bama 6ojie3Hb, — hjih sto 6mjio 6bi cjihhixom 
npocTO? 

Cmueen: HeT, He ayMaro, hto Taxoe 3a6ojieBaHHe MoaceT cxaTb 
pjw xoro-TO npeHMymecxBOM. Ho ppa. Mena oho cxaao MeHbiueH 
6eaoM, aeM ajih apyrax, Tax xax He nOMemajio aeJiaxb to, hto a 
xoTeji. A xoTe.a a nonbiTaTbca noHaTb, xax ycTpoeHa BceaeHHaa. 

Cbio: BamHM BaoxHOBHTeaeM b tot nepnoa, xoraa Bbi nbiTa- 
jiHCb yacHTbca co cbohm 3a6oaeBaHHeM, CTajia Moaoaaa aceHiujiHa 
no HMeHH /l,aceHH Yaitaa, c xOTopoii Bbi no3HaxoMHJiHCb Ha Beae- 
pHHxe. Bbi nojiio6HjiH apyr apyra h noaceHHjiHCb. Kax 6bi Bbi 
opeHiuiH, xaxoii aacxbK) Barnero ycnexa o6a3aHbi /I|aceMH? 
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Cmueen: Ee3 Hee a 6ti He cnpaBHJica, bto HecoMHeHHO. Ilo- 
MOJIBKa C /I>KeHH BbITaiHHJia Meirn H3 TpflCHHbl yHbIHHH. A pa3 HaM 
npeflCTOsuio noaceHHTbca, MHe HyacHO 6bmo nojiyaiiTb pa6oTy h 
3aKOHHHTb auccepTamiK). 51 nanaa ycepAHO Tpyzpcrbca, h MHe bto 
noHpaBHJiocb. Moe cocToamie yxynmaaocb, h /Bkchh caMa yxa- 
aamajia 3a mhoh. Ha tom 3Tane hhkto He npezpiaraji HaM iiomoihh, 
a mm He motjih ce6e no3BOJiHTb njiaTHTb 3a yxop. 

Cbto: H BMeCTe Bbl 6pOCHJIH BbI30B BpanaM — H He TOJIbKO 
TeM 4>aKTOM, HTO IipO/IOJIiKajIH JKHTb, HO H TCM, HTO y BaC 6bIJIH 

aeTH. B 1967 r. noaBHjica Po6epT, b 1970-m — JIioch, a b 
1979-m — Thmoth. HacKOJibKO 6buui noTpaceHbi Bpami? 

Cmueen: CDaKTHaecKH, Bpaa, nocTaBHBiuHH MHe /uiarao3, 
yMbui pyKH. Oh ayBCTBOBaa, hto Hiiaero He mojkct no/ieaaTb. 
ITocjie nocTaHOBKH nepBonaaajibHoro ^Haraosa a ero 6ojibine He 
BH/teji. Ha caMOM /iejie mohm BpaaoM CTaji moh OTeu,, h 3a coBeTa- 
mh a o6pamaaca k HeMy. no ero cjioBaM, He 6mjio HHKaKHX cbh- 
ZieTejibCTB Toro, hto 6ojie3Hb nepe/iaeTca no HacaeziCTBy. /lacefiH 
y/iaBajiocb yxaacHBaTb 3a mhoh h /myMH /leTbMH. TojibKO Kor/ia 
b 1974 r. Mbi yexajiH b KajiHiJiopHHio, HaM noHaao6HJiacb no- 
Monib co CTopoHbi, cHana/ia sto 6bui CTy/ienT, aaiBiiiHH BMecTe 
c HaMH, a noTOM cuzjejiKH. 

Cbm: Ho bm c iJiKenH paccTajincb. 

Cmueen: nocjie TpaxeoTOMHH MHe KpyrjiocyroHHO HyacHa 
6buia cimejiKa. 3to bhochjio Bee 6dnbmyio HanpaacemiocTb b Ham 
6paK. B KOHpe kohijob a nepeexa/i b HOByio KBaprapy b KeM6pna- 
ace. Tenepb Mbi aameM pa3/iejibHO. 

Cbm: /laBanTe eme nocjiymaeM My3biKy. 

Cmueen : «Ehtji3», «Please, Please Me». nocjie mohx neTbi- 
pex ^oBOjibHo cepbe3Hbix My3biKajibHbix npiiBH3aHHOCTen xo- 
Tejiocb 6bi HeMHoacKo pa3BeflTbcfl. /pria Mena h mhothx /ipyrnx 
«Bhtji 3» CTajm /iojin»K#aHHbiM tjiotkom CBeacero B03/iyxa cpe/m 


3aTXJIOH H He3flOpOBOH nOn-My3bIKH. BoCKpeCHbIMH BenepaMH 
a nacTO cjrymaji nepByio flBajmaTKy no «Pa#no „JIioKceM6ypr“». 

Cbto: HecMOTpn Ha Bee CBajiHBmiieca Ha Bac nonecTH, Cth- 
BeH XoKHHr, — an ,n;ojiacHa HanoMHHTb, hto bbi JlyKaeoBCKiin 
npo4>eccop MaTeMaTHKH b KeM6pnn;ace, Kor^a-To sto mccto 3a- 
HHMaji HcaaK HbioTOH, — bm pemnjin HanncaTb nonyjiapHyio 
KHnry o Bamen pa6oTe. nojiaraio, npiimina BecbMa npocraa — 
bm Hyxc/iajiiicb b flenbrax. 

Cmueen: Xoth a h /(VMaji, hto mot 6bi nojiynnib CKpoMHyio 
cyMMy 3a nonyjrapnyio KHHacKy, raaBHaa npnmiHa HaniicaHna 
«KpaTKoii ncTopnn BpeMeHH» 3aK/noHajiacb b tom, hto MHe Hpa- 
BHjiacb 3Ta pa6oTa. 51 6 mji no/i, BnenaTjreHneM otkpmthh, cjie- 
jiaHHbix 3a nocjie/iHne ,npa£u,aTb naib jieT, n xoTeji paccKa3aTb o 
hhx jiioahm. 51 n He npe/uiojiaraji, hto nojiyaiiTca TaK 3/iopoBo. 

Cbm: B caMOM /iejie, oHa no6njia Bee penop/ibi n nonajia 
b KHHry peKop/ioB rnHHecca KaK KHnra, aojibine Bcex npo/iep- 
acaBinaaca b crmcKe 6ecTcejuiepoB, n /lepaniTca b stom cnncKe p,o 
cnx nop. Iloxoace, hhkto He 3HaeT, ckojimco 3K3eMnjiapoB yace 
npoflano bo BceM Mnpe, ho hbho 6ojibine /mcani mhjijihohob. 
JIkj/ui ee noKynaiOT, ho Bonpoc b tom, HHTaiOT jih ohh ee? 

Cmueen: 51 3Haio, hto Bepnap/i JIcbhh /lomeji jnmib ao /ma- 
/maTb aeBHTOH CTpaHHu,bi, ho MHe TaKace h3bcctho, hto oneHb 
MHorae nponjiH /lajibine. Bo BceM MHpe jikvui noaxo/iaT ko MHe, 
hto6m cKa3aTb, KaK hm noHpaBHjiacb moh KHnra. Bo3mo>kho, He 
Bee ochjihjih ee ao KOHpa, MHorae hohhjhi He Bee upomiTaHHoe, 
ho yjioBHjm Mbicab, hto Mbi acHBeM bo BcejieHHOH, ynpaBJiaeMOH 
pa3yMHbIMH 3aKOHaMH, KOTOpbie MOaCeM OTKpMTb H nOHHTb. 

Cbm: Hmchho Bamn nepubie /ibipbi 3axBaTHJiH BOo6pa>KeHHe 
o6mecTBa h o»chbhjih HHTepec k KocMoaornn. Bbi KOi7ia-Hii6y/ib 
CMOTpejin Bee 3th «3Be3/uibie nyTH», r/ie «CMejio ciynaioT Ty/ia, 
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xypa hh o/uih nejioBeK He CTynaji /ioHLine» h t. a-? A ecjiH cmo- 
TpejIH, TO KaK BaM OHH IIOHpaBHJlHCh? 

Cmueen : IToapoctkom h hht3ji mhoco HaynnoM (JiaHTacTH- 
kh. Ho Tenepb Haynnaa (JjaHTacTHxa b ochobhom xaaceTCH MHe 
HecKOJihKO noBepxHocTHofi. TaK jiereo HamicaTb o ranepnpo- 
CTpaHCTBe, nepeMemaiomeM hjih npoBOAHipeM jiio^eii, ecjiH BaM 
He npnxoAHTCH BK/nonaTb ero b rapMomraiyio KapniHy MHpa. Ha- 
CToamaa Hayica ropa3/io 6ojiee yBJieKaTejibHa, noioMy i ito OHa pe- 
ajibna. OaHTacTbi mncoma h He npe^nojiarajiH HajiHHHH nepiibix 
Abip, noKa 06 3Tom He 3a/iyMajiHCb yneHbie. Ho Tenepb y Hac ecTb 
Ha^estcHbie CBHAeTejibCTBa cymecTBOBaHnn nepHbix flbip. 

Cbm: H hto npoii30H^eT, ecjiH yroAHiiib b nepHyio flbipy? 

Cmueen: JIk>6oh HHTaTejib HayHHofl (JiaHTacTHKH 3HaeT, 
hto cjiynaeTCH, ecjiH yro/iHiiib b nepHyio Atipy. Bbi npeBpaTH- 
Tecb b cnareTTH. Ho hto HHTepecHee, nepHbie /ibipbi He coBep- 
meHHo nepHbie. Ohh hoctohhho HcnycKaiOT nacTiipbi h H3Jiy- 
neHHe. 3to 3acTaBJiaeT hx nocTeneHHo HcnapHTbca, ho hto b 
pe3yjibTaTe nponcxOAHT c nepHofi /ibipon h ee co/iepJKHMbiM, 
TaK h HeH3BecTHo. 3to yBJieKaTejibHa^ o6jiacTb uccjie/ioBaHiiH, 
ho HaynHbie (JjaHTacTbi eipe He yxBarajiHCb 3a Hee. 

Cbm: H 3to ynoMHHyToe BaMH H3JiyneHHe, kohchho ace, Ha- 
3Bajin H3JiyneHHeM XoKHHra. Hepnbie flbipbi OTKpbiTbi He bhmh, 
XOTH Bbi npOflBHHyjIH 3HaHHe O HHX, /lOKa3aB, HTO OHH He co- 
BceM nepHbie. O/inaKO sto OTKpbiTHe 3acTaBHJio Bac ocHOBa- 
Te/ibHO 3aayMaTbCH o npoiicxoac/ieHHH BcejieHHoii, He Tax jih? 

Cmueen: CacaTHe 3Be3/ibi h o6pa30BaHHe nepHofl /ibipbi bo 
mhothx OTHomeHMHX HanoMHHaeT pacmHpeHHe BcejieHHoii, ny- 
meHHoe BCimTb. 3Be3/ibi caaiMaioTcn, nepexoAH H3 coctohhhh c 

AOBOJlbHO HH3KOH njIOTHOCTbK) B COCTOHHIie C OHeHb BbICOKOH 

iuioTHocTbK), a BcejieHHaa pacumpaeTCH, nepexo/ifl H3 coctohhhh 
C OHeHb BbICOKOH njIOTHOCTbK) K COCTOHHHK) C MeHbUieH njIOTHO¬ 


CTbK). TyT ecTb BaacHoe pa3Jnmne: Mbi iiaxo/piMCH BHe nepHOH 
Abipw, ho BHyrpH BcejieHHoii. QzpiaKO h Ta h /ipyraa xapaKTepH3y- 
k)tch TenjioBbiM H3JiyneHHeM. 

Cbm: Bbi roBopHTe, 6yn,To Tax h HeH3BecTHO, hto ace b koh- 
u,e KOHU.OB npoHexoAHT c nepHoii /itipoii h ee co/iepaciiMbiM. Ho 
a AVMajia, hto 6bi hh upoHCxo/uuio, TeopeTiinecKH b KOHpe koh- 
u,ob Bee HCHe3HyBuiee b aepHoii /ibipe, b tom micjie h acTpoHaBT, 
BepHeTCH b BH/ie H3JiyneHHH XoKHHra. 

Cmueen: SHeprna Maccbi acTpoHaBTa BepneTca b BH/ie H3- 
jiyneHHH aepHoii Atipbi. Ho caM acTpoHaBT hjih ;iaace aacTiipbi, 
H3 KOTOpbIX OH COCTOHJI, He BepiiyTCH. TaK HTO Bonpoc B TOM, HTO 
c hhmh npoH3oiiAeT. Ohh yHHHToacaTCH hjih nepeiiAyT b Apyryio 
BcejieHHyio? Bot sto MHe h He TepmiTca y3HaTb. Ho caM a npbi- 
raTb b nepHyio Abipy He njiaHHpyio. 

Cbto: Cthbch, Bbi b CBoeii pa6oTe pyKOBOACTByeTecb HHTyii- 
u,Heii? To ecTb npiixo/uiTe k TeopHH, KOTopaa BaM HpaBiiTca 
h npHBjieKaeT Bac, a noTOM nbiTaeTecb AOKa3aTb ee? Hjih KaK 
ynenoMy BaM BcerAa npHxoAHTca npoKJiaAbiBaTb jioriHiecKHM 
nyTb k 3aKJHOHeHHK), h Bbi He nbiTaeTecb 3apaHee yraAaTb pe- 
3yjIbTaT? 

Cmueen: 51 b oneiib 6ojibmoii CTeneHH nojiaraiocb Ha HHTyn- 
HHK). 51 nbiTaiocb yraAaTb pe3yjibTaT, ho totom npiixo/uiTCH ero 
AOKa3biBaTb. Ha AaHHOM 3Tane h aobojihho nacTo o6HapyacHBaio, 
HTO MOH AOraAKH He COOTBeTCTByiOT HCTHHe, HJIH, KaK B AaHHOM 
cjiynae, o6HapyacHBaio hchto Taxoc, o neM HHKorAa He ziyMaji. 
Tax, cTapaacb AOxa3aTb hchto Apyroe, a npHineji x BbiBOAy, hto 
nepHbie Atipbi He cobccm nepiibie. 

Cbm: Eipe o My3bixe. 

Cmueen: Oahhm h3 mohx jho6hmwx xoMno3HTopoB BcerAa 
6bui MopapT. Oh namicaji neBeponTHO mhoto. B stom ropy Ha 
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moh imTii/iecHTbiii peiib poacpeiiHH MHe nopapnjiH nojmoe co- 
6paHHe ero coHiniemiH Ha CD — 6ojiee pByxcoT nacoB My3biKH. 
51 Bee eiu,e npoiaiapbiBaio nyTb nepe3 hhx. Ophh H3 BejiKHaiimiix 
mepeBpoB — ero PeKBHeM. MopapT yMep, He 3aBepuiHB ero, h 
PeKBHeM ponucajin ero ynenuKH no ocTaBJieHHbiM MopapTOM 
(JjparMeHTaM. IlepBaa nacTb, KOTopyio Mbi co6iipaeMCH npocjiy- 
maTb, — e/HiHCTBeiniaa, nojmocTbio naiiHcanHaH h npoopKecT- 
poBamiaa caMHM MopapTOM. 

Cbio: OneHb ynpomaa Barny Teopmo (Hapeiocb, Bbi npocTHTe 
MeHH 3a 3TO, CTHBen), MOaCHO CKa3a’fb, HTO paHbHie Bbi BepHJIH, 
HacKOJibKO a noHHMaio, b cymecTBOBaHiie MOMeiiTa coTBopeiina 
MHpa, b Tax Ha3biBaeMbiH Bojimiioh B3pbiB, ho 6ojibme He BepHTe. 
Bbi cHHTaeTe, hto He 6buio Hanajia h He 6ypeT KOHpa, hto BcejieH- 
naa caMopocTaroHna. OsHanaeT jih sto, hto He 6buio HHKaKoro aicra 
TBopeHHH h, cjiepoBarejibHo, pjia Bora He ocraeTca Mecra? 

Cmuem: J\a, Bbi cjihihkom ynpocTiiJin. 51 no-npeacHeMy Bepio, 
hto BcejieHHaa HMeeT Hanajio b peajibiioM BpeMeHH — Eojimjioh 
B3 pbiB. Ho ecTb ppyroii bhp BpeMeHH — MHHMoe BpeMH, HanpaB- 
jieHHoe nepneHpiiKyjiapHO k peajibHOMy, h bo mhhmom BpeMeHH 
BcejieHHaa He HMeeT hh nanajia, hh KOHpa. 3 to o3HanaeT, hto oHa 
Morjia B03HHKiiyTb no 3aKonaM (Jhi 3 hkh. Kto-to MoaceT CKa3aTb, 
hto Bor Bejieji BcejieHHOH pBiiraTbcn hckhm npoH3BOJibHbiM o6- 
pa30M, HepociynHbiM HameMy noHHMaHHio. Ho 3 to CBiipeTejib- 
CTByeT He o tom, hto Bor ecTb hjih Ero hct, a jiraiib o tom, hto 
y Hero He 6buio Bbi6opa. 

Cbio: Ho ecjiii Bora hct, KaK ace Bbi oCrbHcmne abjichhh, Jie- 
acaipne 3a npepejiaMii HayKH, — jno6oBb h Bepy, to, hto jiioph 
hochjih h HOCHT b pyrne, — pa h Bame co6cTBeHHoe bpoxhobchhc 
Toace? 

Cmueen: JIio6oBb, Bepa h Mopaab — Bee 3 to H3 ppyron o6jia- 
cth. Bbi He MoaceTe bbibccth HejioBeHecKHe nocTynKH H3 (Jih- 


3HHeCKHX 33KOHOB. Ho MOaCHO HapeflTbCH, HTO JIOrHHeCKHe 3a- 
KJHOHeHHH, KOTopbie pejiaioT (J)H3HKa h MaTeMaTHKa, npHBepyT 
nejiOBeKa k HpaBCTBeHHOMy noBepeHHio. 

Cbio: Ilo-MoeMy, MHorae cnHTaiOT, hto Bbi (JiaKTiinecKH 06- 
xopHTecb 6e3 Bora. TaK Bbi OTpnpaeTe sto? 

Cmueen: Moh Tpypbi noKa3ajiH TOJibKO, hto He HyacHO ro- 
BopHTb, 6y/iTo nyTb B03HHKH0BeHHa BcejieHHOH 6bui npeponpe- 
peaeH jiHHHbiM KanpH30M Bora. Ho Bonpoc ocTaeTca: noneMy 
OHa nOTpypHJiaCb B03HHKHyTb? EcJIH XOTHTe, OTBeTOM Ha 3TOT 
Bonpoc MoaceT 6biTb BMemaTejibCTBo Bora. 

Cbio: /JaBaHTe noCTaBHM 3amicb HOMep ceMb. 

Cmueen: 51 oneHb jho 6 jiio onepy. CHanana a nopyMaji, He Bbi- 
6 paTb jih HCKjnoHHTejibHo phckh c onepaMH, ot rjnoKa, MopapTa 
h Baraepa po Beppn h IlyHHHHH. Ho nop KOHep ocTaHOBHjicn 
Bcero Ha PByx. B nepByio onepepb sto pojiaceH 6biTb Barnep, 
a BTopbiM a b KOHpe kohpob Bbi6paji nyHHHHH. «TypaHpOT» 
HaMHoro npeBoexopHT Bee ocTajibHbie ero onepbi, h onHTb ace, oh 
yMep, He 3aKOHHHB ee. Bbi6paHHbiH mhoio OTpbiBOK — paccKa3 
TypaHpoT o tom, KaK b /JpeBHeM KiiTae npHHpeccy noxHTHjin 
h yBe3jiH MOHrojibi. B oTMecTKy 3a 3 to TypaHpoT co6HpaeTca 
3apaTb noKJioHHHKaM, npocaipHM ee pyKH, TpH Bonpoca, a ecjin 
Te He cMoryr OTBeTHTb, hx acpeT Ka3Hb. 

Cbio: Hto pjw Bac 3HaniiT PoacpecTBO? 

Cmueen: Oho hcmhoto HanoMHHaeT aMepHKaHCKHH ileHb 
6jiaropapeHHH, Korpa npiiHHTO 6biTb c ceMbeft h 6jiaropapHTb 3a 
npomepuiHii rop. 3 to TaKace noBOp 3arjBmyTb b rpapyipun rop, 
chmbojiom KOToporo h HBjiHeTCH poacpeHHe MPapeHpa b hcjihx. 

Cbio: A c MaTepHajiHCTHHecKofi tohkh 3peHi«i, kbkhx 6bi 
nopapKOB Bbi nonpocHjiH? Hjih Tenepb Bbi Taxon cocTOHTejib- 
HbiH nejioBeK, hto y Bac Bee ecTb? 
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Cmueen: H npe/uioMHTaio ciopnpH3bi. Ecjih npocHiiib nero- 
to onpe/iejieHHoro, to jiHinaeuib /lapiiTena cbo6oabi h bo3mo>k- 
HOCTH B 0 Cn 0 JIb 30 BaTbCfl cbohm BOo6paa<eHHeM. Ho H HHHerO 
He HMeiO npOTHB, eCJIH CTaHeT H3BeCTHO, HTO a o6o>icaio iiioko- 
jia^Hbie Tpio(J)ejiH. 

Cbto: rioKa HTO, Cthbch, Bbi npoacHJiH Ha Tpiwiaxb jieT /lOJib- 
me, neM BaM ripe/icKasbiBajni. Y Bac ecTb /lera, xoth h tobophjih, 
hto hx y Bac miKor/ia He 6y/ieT; Bbi Hainicajiii 6ecTcejiJiep, Bbi 
nepeBepHyjiH npe/icTaBjieHHB o npocTpaHCTBe h BpeMeHH. Hto 
eipe Bbi njiaHHpyeTe c/iejraTb /io toto, KaK noKHHeTe 3Ty njia- 
HeTy? 

Cmueen : Bee 3 to OKa3ajiocb B03MoacHbiM jinuib 6jiaroAapfl 
Be3eHHio: MHe nocaacTJiHBHJiocb iio/iyaHTb orpoMHyio noMomb. 
51 paA TOMy, hto MHe yace yziajiocb, ho xotcji 6bi c/iejiaTb ropa3flo 
6ojibine, npeacpe aeM yftay. He 6y/iv roBopHTb o cBoefi jihhhoh 
acH3HH, a b Hayxe a xoreji 6bi y3HaTb, KaK o6x>eAHHHTb rpaBHTa- 
HMK) C KBaHTOBOH MeXaHHKOH H flpyrHMH IipHpOAHblMH CHJI3MH. 
B HaCTHOCTH, H XOHy y3HaTb, HTO npOHCXO/lHT C HepHOH Abipoft, 
Kor^a oHa ncnapaeTca. 

Cbio: H Tenepb nocjieAHaa 3anHCb. 

Cmueen : BaM npHAeTca npoH3HecTH ee Ha3BaHHe 3a Mena. 
Moh peneBofi cHHTe3aTop — aMepiiKaiieii h bo (J)paimy3 CKOM hh 
6yM-6yM. 3Ta3anHCb — necHH 3aht nuaijj «Je ne regrette rien»*. 

KaK pa3, HTo6bI IIOABeCTM HTOT MOeft aCH3HH. 

Cbio: A Tenepb, Cthbch, ecjiH 6bi Bbi MorjiH B3HTb H 3 3 thx 
BocbMH 3 anHceii jinuib OAHy, KaKaa 6bi 3 to oKa3ajiacb? 

Cmueen: /Jojdkho 6biTb, PeKBHeM MopapTa. 51 mot 6bi cjiy- 
rnaTb ero, nona He capyT 6aTapeHKH b mocm iuieepe. 


Cbio: A KHHra? Pa3yMeeTca, co6paHHe cohhhchhh IIleKC- 
iiHpa h Eh6jihh acAyT Bac. 

Cmueen: ZfyMaio, a B3HJI 6bi «MiiAAJiMapa» Rmopkx. 3jih- 
ot. KaaceTca, kto-to — B03MoacHo, Bhpajkhhhh ByjnJ) — cica3aji, 
hto 3to KHHra i\J\a B3pocjibix. He yBepeH, hto a AOCTaTOHHo 
B3pocnbiH, ho B35M 6bi ee pjia npo6bi. 

Cbio: A npeAMeT pocKoniH? 

Cmueen: 51 nonpomy 6ojibinoH 3anac KpeM-6piojie. J\na 
MeHH 3TO OJIHpeTBOpeHHe POCKOHIH. 

Cmo: 3HanHT, He moKOJiaAHbie TpKxJjejni — bmccto hhx co- 
jihahwh 3anac icpeM-6piojie. /JoKTop Cthbch XoKHHr, 6ojibiiioe 
BaM cnacn6o 3a B03MoacHocxb npocjiymaTb Banin ahckh hco6h- 
TaeMoro ocTpOBa h cnacTJiHBoro BaM PoacAecTBa! 

Cmueen: Cnacn 6 o, hto Bbi 6 pajiH Mena. )Kejiaio BaM bccm 
caacTJiHBoro PoacAecTBa c Moero Heo 6 HTaeMoro ocTpOBa. /lep- 
acy napn, y Mena noroAa jiyarne, aeM y Bac. 


hh o 4cm He acajieio» (< ppcmu,.). 
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HMK0J1AC HMTX3M 

BCEAEHHAil 

nyTEBOflUTEJlb no nPOCTPAHCTBY H BPEMEHU 


3ia KHMra — He3a6biBaeMoe nyTeiuecTBue nepe3 npocTopw KOCMOca, flo caMoro xpasi Haweii 
BceneHHOM. Okojio 200 MBeTHbix c})otochmmkob, conpoBO)KflaeMbix yB/ieKaieabHbiM KOMMemapnEM 
aBTopa, noKa3biBaiOT 6 /im>khmm kocmoc TaKMM, khkmm ero yBMfle/ia Lie/iaa tp/iOTM/ina cnymHKOB 
m MB>xra/iaKTMHBCKMX 30Hfl0B: «KaccMHM», «flnn cneMC-1», «raaw/ieo», «Mare/iaaH», «Mapiwepbi», 
«Mapc rjio6an cepBeiiep», «NEAR-LUyMeMKep», «CiapflacT», SOHO, TRACE, «Bmkmhi'M» 
m «Bo«fl)Kepbi». Ha6aK)AeHMB 6o/iee yflajneHHbix oOjiacreii no/iyHEHbi c noMombio coBpBMBHHbix 
KOCMMHBCKMXTB/iBCKonoB «Xa66/i», «HaHflpa» m «CrMTuep». 

l/liax, Mbi OTnpaBJiaeMca b caMoe yAMBmejibHoe b Baiueii >km3hm nyTeiuecTBue. riepefl naMM 
OTKpOBTCB 6e3flHa, flO 130 MMOJIMapAOB TpMJlJIMOHOB KMJlOMETpOB BMAMMOTO KOCMOCa, — [lJiaHBTbl, 
3BB3Abi, TyMaHHOCTM, 6ejibie Kap/iMKM, CBepXHOBbie, nepHbie Abipbi m APyrne o6nTaTe/iM BcejieHHOii. 
flBMraacb co cxopodbio CBeia, Mbi pa30M nepeiuarHeM 385 TbiCHH kmjiometpob, otabjihiolame Hac 
OT JlyHbl, B CHMTaHHblE MMHyTbl npBOAOOBBM paCCTOHHMe AO MBpKypwa, BBHBpbl, Mapca M COJIHUa, 
a HTo6bi Ao6paTbca ao xpaa Cojihbhhom CMCTBMbi, HaM noHaAo6MTCfl bcbio jiniijb HECKOJibxo nacoB. 


CTMBEH 

XOKI/lHr 

n JleoHapfl 



KPATH AH LLI AH 
l/ICTOPI/m 
BPEMEHI/I 


• HOBbIM BECTCEW1EP OT ABTOPA KPATKOM MCTOPMM BPEMEHU" • 

• UBETHhtE HOfllOCTpALlHM • 

• nOCAEAHHE flAHHblE HAYSHblX WCCflEflOBAHHpl • 


B 1988 rofly BbiLuna b cbot KHMra «KpaTKari mctopmb BpeMeHM». 
Ee aBTOp, 3HaMeHMTblM 6pMTaHCKMM aCTpOCpM3MK CTMBeH XOKMHr, CAe- 
JiaBLUMM PBA Ba>KHblX M napaflOKCaJIbHblX OTKpbITMM B TeopMM HepHbIX 
flbip, 3aflanca ueribio npMo6ujMTb HenocBnuieHHbix k caMbiM BO/iHy- 
iolumm TaMHaM BceneHHOM. KHMra MMana HeSbiBanbiM ycnex. Bonee 
nBTM neT OHa ocraBanacb b cnMcxe SecTcennepoB jiohaohckom «CaH- 
AM TaMMc». XoKMHr no/iysa/i MHroxecTBo nMceM co Bcex kohliob CBe- 
Ta. HMTaTeriM HaflesinMCb yBMAeTb HOByio BepcMio KHMrM, eme 6o/iee 
AocrynHyio m 3aHMMaTe/ibHyio. 

1/1 bot noBBMJiacb «KpaTMaMiiian mctopmb BpeMeHM». Ctmbbh XoKMHr 
pafioTan Hafl Heti BMecTe c JleonapAoM MnoflMHOBbiM, cneLiMaoMcTOM 
no TeopMM crpyn, aBTopoM ppfla HayMHo-nonynnpHbix khmt m CLieHa- 
pMcroM HayHHo-cfjaHTacTMHecKoro cepMana «3Be3AHbiM nyTb: HOBoe 
noKoneHMe». B ueiHTpe BHMMaHME aBTopoB — ocHOBonojiaraxjiijMe 
npoSneMbi HayKM m cpM/iococpMM. Kax B03HMKjia BceoeHHaa m xyfla 
OHa flBM>xeTCE? KaKMe cmjin aexoT b ocHOBe ee pa3BMTMB? KaxoBa 
npMpofla npocTpancTBa m BpeMeHM? Kax Hayxa flo6bi/ia 3H3hme o hmx 
M HaCKOJlbKO 3TM 3H3HME flOCTOBepHbl? ECTb TIM Hafle>Kfla C03AaTb eAM- 
Hyx) TeopMio Bcero cymero? TIoMeMy Ham mmp TaxoB, xaxMM Mbi era 
Ha6/iiOflaeM? 1/1 6biTb Mo>xeT, caMbiM MwepecHbiii Bonpoc, KOTopbiM 
3aflaBaocE ei±ie A/ib6epT SMHLUTeMH: ofinaflan jim cbo6oaom T ocnoflb 
Bor, xorfla co3flaBan Bcenennyio? 




CTMBEH 

XOKHHr 

P. (leHpoy3, A. LUmmohu. H. KapTpaiiT 
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BOJIbUJOE, MATIOE 

il HenriRi-.HECKWIA PA3VM' 
. Crtipo cfiiUH-wcxoM Mupe * unpa nue« 


OpurMHajibHbie m Bbi 3 biBaK>uine Mflen Poflwepa rieHpoy 3 a othocm- 
TejlbHO (})M 3 MHeCKMX HBJieHMM BcejieHHOM, MMpa KBaHTOBOM Mexa- 
HMKM M Cf 3 M 3 MKM MblLU/ieHHfl CTMMyjlMpOBajlM npOflOJDKMTejlbHbie 
flMCKyCCMM BeflylllMX MkipoBblX yneHblX, B XOfle KOTopbIX BblCKa 3 bl- 
Ba/iMCb npOTMBopeHMBbie MHeHun. B KHMre aBTop cyMMupyeT 
m o 6 o 6 iuaeT pasjiMHHbie tohkh 3 peHMSi b c/io>KHbix cifcepax HayxM. 
Oh flaeT MacTepcxMe o 6 o 6 meHHH Tex ofi/iacTePi c)}M 3 mkm, 
b KOTOpbix cymecTByeT eme MHo>KecTBO HepeiaeHHbix npoS/ieM. 
B xanecTBe onnoHeHTOB aBTOpy BbicTynaiOT Tpn BbiflaioiiiHxca cne- 
pMaJiMCTa pa 3 Hbix og/iacTeii HayxM — A 6 Hep LUmmohm m Hshcm 
K apTpaMT, npeflCTaB/iBiOLUMe cfjmiococpcKoe HanpaB/ieHMe ecTe- 
CTBeHHblX HayK, M CTMBeH XoKMHT, M 3 BeCTHblM Cf>M 3 MX-Te 0 peTMX 
m cnei 4 na/incT b 06 /iacTM xocMO/iorMM. B 3 aKjiiOHeHMe Poflx<ep rieH- 
poy 3 OTBenaeT Ha mx npOBOxapMOHHbiM xpmtmljm 3 m. 


CTMBEH 

XOKMHr 



HEPHblE flbIPbl 
I/I MOJIOflblE 
BCEJIEHHblE 

HcKpBHHe — o cede, npocro — o cnoKHeauiBM, 

UpOMMMHO — 0 M8nOCTM*MMOM XOKMHry STO.yflaBICfl 

Sunday Timas 


Mbi euie MHororo He 3 HaeM o Bce/ieHHOM, MHororo He noHHMa- 
eM. Ho y>xe flocTMmyTbiPi HaMM nporpecc flO/DxeH BOOflyiueBMTb 
Hac m npMflaTb yBepeHHOtrm b tom, hto no/iHoe noHMMaHMe — 
b rpaHMLiax B 03 MO>KHOro. flyMaio, Mbi He o 6 peneHbi BenHO 6 po- 
flMTb Ha OLLiynb B TeMHOTe. COBepLJJMB pbIBOK K C 03 flaHHK) noxi- 
HOM TeopMM BceneHHOM, Mbi CTBHeM ee MCTMHHbIMM X 03 neBaMM. 
51 Hafleiocb, hto Bce/ieHHaa noflHMHaeTCH xaxOMy-TO nopnflxy, xo- 
TopbiM ceMHac Mbi MoweM nocTMrHyTb OTnacTu, a no/iHOCTbX) — 
He b TaxoM yx< flanexoM 6 yflyuieM. Bo 3 mo>kho, 3 Ta Haflex<fla Bce- 
ro jirnjjb Mnpa>K. Ho, HecoMHeHHO, jiynuje CTpeMMTbca x noriHOMy 
noHMMaHMK), new OTnaBTbcB b He/ioBenecxOM pa 3 yMe. 

CTMBeH Xokmht 


Ko^jiexLiMB acce CTMBeHa XoxMHra napyeT CBoeii npocroTOM m 
M cxpeHHOCTbK), hbjwh HaM yflHBHTe/ibHyx) MHororpaHHOCTb 3 Toro 
yHMxanbHoro nenoBexa m yneHoro. 


Observer 




CTMBEH 

XOKHHr 

m Poflpxep neHpoy3 


iK 


nPOCTPAHCTBA 
M BPEMEHM 

np0flCU1*0MMe 3MSMQHHT0M flrtCKyCCHM 
MeiKfly Am>6eptOM 3wHiure*nov v, I-WioCcm Bopow 


CTMBEH 

XOKHHr 



KPATKAK 

i/icTOPi/m 

BPEMEHM 

Bonny row* npoeTo o coKpoeeHHw> TSv-nax BcenennoH 
ot ynvi Ko/ibnoro yncnoro cjnpewennocTH 


B ocHOBy khm™ «npnpofla npocTpaHCTBa m BpeMem/i» 
jier/ia flMCKyccMB Me>Kfly BceMupHO M3BecTHbiMM yneHbi- 
MM CTMBeHOM XOKMHrOM M POfl>KepOM rieHpoy30M. 
0Ta noneMMKa crana BepmuHOM nporpaMMbi, npoBefleH- 
hom b 1994 rofly b HHCTHTyre MaTeMaTunecKi/ix HayK 
mmghm Ucaaxa HbioTOHa npn KeM6pnflxcKOM ym/iBep- 
cmeTe. OHa Bbianaacb b o6cy>KAeHMe HeKOTopbix Han- 
6o/iee cfiyHflaMeHTaabHbix npeflCTaBaeHMM o npupo- 
f\e BceaeHHOM. B M3BecTH0M cMbicae sto npofloa>Ke- 
Hue 3HaMeHMToro cnopa Me>Kfly HmibcoM BopoM 
M Aab6epTOM SMHLUTeilHOM no 0CH0B3M KB3HTOBOM 
MexaHHKH. 


MHe CKaaann, hto Kaoxjqaa BicmoHeHHan b KHMry cpopMyna BflBoe 
yMGHbUJMT hmcjio noKyriaTeneti. Torfla n peuinn BOo6uie o6xoflMTb- 
cn 6ea cpopMyn. ripaBfla, b kohug a Bce-Taxn Hanucan oaho 
ypaBHeHne — 3HaMeHMToe ypaBHeHne 3MHLUTePiHa E = me *. 
Hafleiocb, oho He omyrneT nonoBMHy momx noTeHLina/ibHbix 
HMTaTe/ieM. 

CrmeH XoKUHr 


3ro TaK>Ke KHMra o Bore, a MOweT 6biTb, 06 OTcyrcTBHM Bora. 
XoKMHr ompaBJineTcn MCxaTb OTBeT Ha 3HaMeHMTbiti Bonpoc 
3MHiiiTeriHa o tom, 6bin jim y Bora KaKOM-/in6o BbiPop, xorfla oh 
C 03Aasan BceneHHyio. TeM 6onee Heo>KMflaHHbiM OKasbiBaercn 
BbiBOfl, k KOTOpoMy npMBOflBT 3 tm noncKn: BceneHHan 6e3 Kpan 
b npoCTpaHCTBe, 6e3 Hanana m KOHLia bo BpeMeHM, 6e3 KaKMX-nn6o 
fle/i fl/in Co3flaTera. 


Kapn CaraH 




P A B O T bl 

nO TEOPHH OTHOCHTEJIbHOCTH 

-— c —- 

AJIbEEPT 3HHIIITEHH 

l/l3BecTHbiii r/iaBHbiM o6pa30M KaK co3flaTe/ib cnepMaabHon m o6meM Teopnn othocm- 
Te/ibHOCTM, Anb6epi 3mhujtbmh ciaa, nwKanyii, caMbiM 3HaMBHMTbiM yneHbiM XX BeKa, 
BonjioineHneM HenoBenecKoro reHMB. Oh KopeHHbiM o6pa30M M3MeHM/i HaiuM B3r/iBflbi 
Ha MaTepwo, npocipaHCTBO m bpbmb. B 3Ty KHMry boluhh neTbipe 3HaMeHMTbie craTbM 
3MHuiTeMHa m aflpecoBaHHaa uiwpoKOMy waTenio «3bohioumb c})M3mkm», HanwcaHHaa 
mm coBMecTHo c Jleono/ibflOM HHtpeabflOM. 


O BPAIHEHHHX HEBECHbIX COEP 

-—- ( ---- 

HHKOJIAH KOnEPHHK 

Korpa b 1543 rofly Bbiwen m3 nenaTM TpaicraT Mano KOMy m3B6Cthoto no/ibCKoro KaHOHMKa 
HMKonan KonepHMKa «0 BpaujeHMnx He6ecHbix ctj>ep», HeMHorwe noHMManM, xaKoii nepe- 
BOpOT Cy)KflBHO npOM3BBCTM eMy BO B3l71BflaX Ha MMpOyCTpOMCTBO. rip0B03maCMB LIBHTpOM 
MMpa CO/IHLie M HOJIOJKMB TeM CaMbiM KOHBL1 flOJirOMy rOCHOflCTBy reOLIBHTpMHBCKOM MOfle- 
jim ApMCTOTeHB—riTOHeMeB, yneHMe KonepHMKa HanpaBM/io acipoHOMMio no nyTM BenMKMX 
OTKpblTMii. 


BHBJIHOTEKA CTHBEHA XOKHHTA 


BHBJIHOTEKA CTHBEHA XOKHHTA 
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Hacfl,MaKayraii/i 

AM^opa 


CTMBEH XOKMHT 
MMP 

B OPEXOBOM 
CKOPMYnKE 

9mfl mean Kuuza maMenumozo amAuucKozo ynemzo Cmueern Xcncuma — 
3aMenameAbHoe nmenue Sax ecex, icmo xonem nowmib, kok ycmpoen Mup, e KomopoM 
mu xueeM. Kuk u ezo «KpamKan ucmopux epeMenu», om 6 uah o&penem m ycnex. 

Ee nepeeeAu m 40 n.iuKoe. TIo eceMy Mupy pacnpodano nonmu 10 muaauohob aKXMriAsipoe. 


)Kmbo m MHTpmyiome. Xokmhf ot iipwpo^bi Ha4e^ieH 
4apOM yMPITb li paST^HCHSTb, C lOMOpOM IlA/lIOCTpMpOBaTb 
Kpaime do>KHbie noHimiH aHayiornsMM 
M3 IIOBCe/lHeBHOM 5KM3HM. ., 

New York Times 

9ra KHMra oGpynaeT ^excKMe *iy4eca c reHiia^LHbiM 
MHTe^^eKTOM. Mbi nyremecTByeM no Bce/ieHHOM 
Xoicnura, nepeHeceHHbie 174 a ctliom ero pa3yMa. 

Sunday Times 

MacrepcKOe oGoomenne Toro, »rro coBpeMeHHwe <J>m 3 mkm 
4yMaioT o Bce^eHHOM m tom, KaK OHa cravia TaKOM. 


>Kmbo m ocrpoyMHO... llo3BOiiaei uiHpOKOMy 
^MTaTe/iio no^epnnyTb iviyGomie Haywue hcthhm 

M3 nepBOMCTO*IHMKa. , 

r New Yorker 

CrMBeH XoKMHr — Macrep wchoctm... TpyAHO 
npe4craBMTb, htoGw kto-to 4pyroM M3 Hbme HcnuymMX 
40 X 04 *iMBee M3AOyKUA ycrpamaioiUMe ripoxpaHa 
MaTeMaTMMecKne Bbncaa4KH. 

Chicago Tribune 

HaBepHoe, /lymiiaa HayMHO-nony/iapHaa KHMra 
no acrpo(pii3MKe. CnacwGo, 40KT0p XoKMHr! 

Booklist 


no H 6 J 10 B 6 H 6 CKMM MepKaM Hawa nnaHeTa HeBepOBTHO 
CTapa: neTbipe c nonoBUHOM Mujuinapfla neT — sto TaKoPi 
0 Tpe 30 K BpeMeHM, no CpaBHeHMIO C KOTOpbIM BOB MCTOpMB 
nenoBenecTBa Kax<eTcn numb KpaTKMM MmoBeHneM. 
reonornnecKne BpeMeHHbie WKanbi CTO/ib o 6 wnpHbi, hto 
TO nbKO no aHanornn moxho nonynMTb HeKoropoe npefl 
CTaBneHne 0 6 e 3 flHe BpeMeHM, OTAennlouieM Hac ot bo 3 
HMKHOBeHMB 3 eMJlM. OflHa M 3 T 3 KMX aHa/ioniM npeflCTaBJIB 
eT MCTopMio 3 eM/iM b BMfle TpexnacoBoro cpM/ibMa. 
no 3 TOMy cqeHapMK) Mbi, nioflM — KaK bma, kohchho, — 
TopxecTBeHHO noBBM/iMCb 6 bi b Kaflpe nMUJb b nocneflHioK) 
ceKyHfly. 3 Ty KHMry, noflo 6 HO TpexnacoBOMy cpMJibMy, 
MO>KHO CHMTaTb KpaTKMM nyTeweCTBMeM, nOCBBlUeHHblM 
MCTopMM nnaHeTbi 3 eMna — ot bo 3 hmkhob 6 hmb ConHen- 
hom CMCTeMbi ao HaujMX ahcm. npMHeM nyTemecTBMeM 
AeMCTBMTenbHO oneHb KpaTKMM: HTo 6 bi OBnaAeTb bccmm 
M 3 BecTHbiMM noApo 6 HocTBMM 3 axBaTbiBaioLAero npoinnoro 
3 eMnM, noHaAo 6 MTCB no KpaMHePi Mepe HecKonbKO nenoBe 
HeCKMX >KM 3 HeM. 
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3Ta KHHra BK/uosaeT ceMb aeKLinPi 3HaivieHHToro aHranPiCKoro yne- 
Horo m nony/iflpn3aTopa HayxH CTHBeHa XoKUHra, OTMeneHHbix 
xapaKTepHbiM fljia Hero toiviopoM h yMeHHeM npocTO roBopHTb 
o caMOM c/io>khom. Oh nepeKHflbiBaeT mocthk ot ApeBHeHLunx 
npeflCTaBneHHH 06 ycipoHCTBe Bce/ieHHoPi k coBpeMeHHbiM bo 3 - 
3peHHFiM, nepexofla ot Bo/ibiuoro B3pbiBa h npnpoAbi npocTpaH- 
CTBa-BpeivieHH k nepnbiM AbipaM h Teopnn CTpyH. Ho donee scero 
XoKHHra 3aHHMaeT nepcneKTHBa cosAaHHn BennKofi oSbeAHHeH- 
hoh Teopnn, Teopnn Bcero 
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